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EDITORIALS 


A CENTURY OF PROGRESS IN CERAMICS* 


By JOHN CrypeE HOSTETTER 


I. Introduction 


To review, in a few minutes, events that have 
transpired in a hundred years in any activity of 
human endeavor is obviously impossible, but I 
have selected this subject in accordance with the 
spirit of this occasion. You have seen at the 
Century of Progress evidence of the great changes 
that have occurred in the last hundred years in the 
Arts, in Science, in Engineering, and in Industry. 
It is my purpose and hope that I can correlate 
certain phases of this general progress with the 
activities and trends in our own industry. it is 
not possible to give adequate consideration to 
each ceramic product, nor indeed am I qualified to 
do so; hence I shall concentrate my remarks on 
certain fundamentals which are common to all 
branches of ceramics. 

By definition, ceramic products 
are the result of the action of fire 
on earthy materials. Ceramic 
products are usually molded; but, in principle, it 
matters not whether we mold the article from cold 
plastic clay or from viscous glass at high tempera- 
ture. It is also of no consequence whether fire is 
applied early or late in the creative cycle, or at 
some intermediate point. Earthy materials are 
predominatingly silica and the silicates, which 
may be minerals, rocks, and their products of 
weathering. After the action of fire the ceramic 
product may be glass as one extreme, or an aggre- 
gate of crystals as the other; or, most often, a 
mixture of glass and crystal. Since the primary 
rocks of nature cover this same range in struc- 
ture from glass to crystal, we may say that in 
making ceramic products, irrespective of the 
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* An elaboration of an address given at the Chicago 
Meeting of the American Ceramic Society, June 26, 1933. 
Received August 19, 1933. 


wide range included in this category, we have 
structurally reproduced the rocks of the earth and 
molded them to our purpose. 

With this broad interpretation of the term 
‘ceramic products” it can now be determined why 
such apparently vastly different products as 
brick, terra cotta, chinaware, abrasives, refrac- 
tories, enameled metal, cement, and glass, have 
something in common. These products have 
been made by subjecting earthy materials to the 
action of fire; by this process the material is 
changed chemically as well as physically. The 
reasons for such changes are found in the chem- 
istry and physics of silicates, especially their 
reactions at high temperature, and what we may 
term ‘‘silicate science’ is, therefore, the first 
fundamental to be considered in our discussion. 
This will be followed by consideration of the other 
major process common to all ceramic products, 
namely, the application of heat. Finally I 
should like to mention the subject of product 
from the standpoint of artistic design and gen- 
eral improvement. All of you have knowledge 
of recent progress in these several fields. Hence 
I shall stress the historical aspects of our industry 
in more detail than the current status. We can 
then contrast the old with the new. 


II. A Century Ago 


As a basis for evaluating the progress of the 
last hundred years it is essential to know some- 
thing of conditions obtaining in the period of 
about 1800 to 1840, not only in ceramics but in 
major fields contributing to progress in all indus- 
tries. 


The first third of the 19th Cen- 
tury witnessed many develop- 
ments of importance; during this period newly 
produced 
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effects in industry. Water power was the most 
common prime mover but the steam engine was 
being improved (Perkins, London, 1822; Erics- 
son, 1835) and adapted to manufacturing (1801, 
in U. S.) and to transportation; belting was 
replacing cog wheels in the transmission of power; 
electric power, as we know it, was unthought of, 
but Faraday had already demonstrated his dy- 
namo (1831). The first steamship crossed the 
Atlantic in 1819 and the first locomotive trip 
was made in the United States in 1828. Most of 
us probably think of mile-a-minute speeds as 
belonging to the present day but the first machine 
to demonstrate this in the United States did so 
just one hundred years ago. Boilers and fur- 
naces were fired principally with wood and char- 
coal but coal was being introduced into industry 
and gas for lighting was coming in. In metal- 
lurgy, cast-iron rafters, the forerunner of modern 
structural steel, were made in 1827, and smaller 
castings, including hollow ware, machine parts, 
and stoves, were being produced by 1834; wrought 
iron pipes and fittings for steam, water, and gas 
were reported in 1836, and steel castings were 
produced about the same time. In connection 
with the latter it is stated that considerable dif- 
ficulty was experienced with the crucibles! 

In science this was the period of 
Ampere, Davy, and Faraday; 
Avogadro, Berzelius, Dalton, Priestley, and Rich- 
ter—to mention some whose names have come 
down to us associated with outstanding laws or 
discoveries in physics and chemistry. At this 
time instruction in chemistry was usually given 
by lecturers and professors attached to univer- 
sities, frequently lecturing on both chemistry and 
mineralogy. The founding of systematic instruc- 
tion in chemistry is usually accredited to von 
Liebig, who accepted the chair of chemistry at 
Giessen in 1824. In the United States, Benjamin 
Silliman, founder of the American Journal of 
Science in which many publications of the Geo- 
physical Laboratory on silicate systems have ap- 
peared in recent years, was professor of Chemistry 
and Mineralogy at Yale College, and James 
Dana, the mineralogist, was one of his students. 
Josiah Wedgwood’s son, Tom, was working on 
his new photographic process. It was at the 
beginning of this period that the LeBlanc process 
for producing soda ash and salt cake from sea 
salt was developed. This process was of tre- 
mendous importance to the glass industry which, 
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up to this time, had obtained crude sodium car- 
bonate mainly by lixiviating the ashes of sea 
weed. This was the period, too, when many 
states of the Union undertook geological surveys, 
frequently with results of interest and value to 
the ceramic industry. 

Our industry is older 
than civilization itself. 
The making of pottery 
is considered one of the earliest steps in the ad- 
vance of man from barbarism to savagery. The 
dependence of mankind on ceramic products 
throughout the ages is well recognized. It 
followed quite naturally, therefore, that the early 
American colonists should establish some branches 
of the industry as one of their earliest activi- 
ties, if not indeed the first. There is some evi- 
dence of a pottery on Long Island as early as 
1601 and it is well authenticated that a glass 
factory was built and operated at Jamestown, 
Virginia, in 1608, followed by a brick yard in 1611. 
With a real need for ceramic products and the 
fact that good raw materials and fuel were avail- 
able it is not surprising to find that by 1833 many 
such products were being made in this country. 
It is rather difficult to estimate the annual value 
of ceramic products made in the United States a 
century ago, but it was probably about $6,000,000 
to $9,000,000, of which glass products represented 
$3,000,000. During the last century, the annual 
total in the United States has increased, up to 
the present time, well over a hundredfold. 
Looking to the future we see 
in the Century of Progress 
evidence of new applications 
of ceramic products. The exhibit of a whole 
series of new homes of the future furnishes a 
striking illustration of what may be expected. 
The Century of Progress itself requires all of the 
standard ceramic products in its construction and 
operation. The Exposition was opened by the 
light of Arcturus that started on its way forty 
years ago. The use of this light for such a spec- 
tacular purpose was made possible by the ceramic 
industry. The concentration of light by the 
large glass lens of the telescope started the waves 
through the instruments fitted with glass and por- 
celain to the wires supported on porcelain to the 
city of Chicago where the Century of Progress 
blazed forth in a glory of light made possible by 
glass. We consider this truly a wonderful feat, 
but forty years from now this will be a common- 
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place and the next exposition will be opened in 
an entirely different and far more spectacular 
manner. We can not predict what form this 
will take, but it is certain that ceramic products 
will be essential to the process. 

In America, then, the ceramic industry has a 
record of three centuries of activity which has 
been, and which will continue to be, a vital factor 
in the growth and development of our country. 
That excellent clay was early 
recognized as available at James- 
town is evidenced by a letter writ- 
ten by Clayton to the Royal Society in I6S88, in 
which he mentioned the superior quality of the 
clay he had found at Jamestown, of which he had 
made a large crucible, the best he had ever seen. 
Josiah Wedgwood, likewise, recognized the ex- 
cellent quality of American clay for it is recorded 
that he was using Florida clays in 1776 and was 
also experimenting with clay from Georgia. The 
first shipment of clay was made from Woodbridge, 
New Jersey, in 1816, and kaolin was mined in 
Chester County, Pennsylvania, in 1820. ‘‘Al- 
bany slip’ was first used in 1837. 

English clays were preferred for certain pur- 
poses, however, as we learn from Governor Jona- 
thon Belcher,! who, in writing to a friend in 1752 
regarding a proposed glass house, recommended 
that clay be smuggled out of England, stating, 


(5) Earthy 
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Its exportation is prohibited upon great penalty, and 
yet my friends contrived to send to me three or four 
hogsheads about 30 years ago, for the bottoms of my copper 
furnaces, and which bade defiance to the hottest fire; but 
it was a very chargeable thing to get. 
In the early stages of the development of this 
country, and before the extensive deposits and 
widely diversified character of our own raw ma- 
terials were known and developed, it was indeed 
logical to use imported materials of proved charac- 
teristics. As technical knowledge increased 
American materials were used in greater quanti- 
ties and with increasing confidence. 
(6) Clay Brick were being made at Jamestown 

ee in 1612. Quoting from a writer of 
Working 

that year, ‘‘. . . the spademen fell to 

digging, the brickmen burnt their brick 
And .. . they have built decent houses, the first 
story all of brick...” In 1649 it was said the 
colonists had ‘‘ . . . house and chimney built of 
brick, and some of wood, . . . covered with shin- 


gall for Tyle, yet they have none that make them 


1 “Archives, New Jersey,’’ Vol. 8, p. 109. 
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wanting workmen; in that trade the brickmakers 
have not the art to make it, it shrinketh.”’ 

In New England, the first brick kiln was erected 
at Salem, Massachusetts, in 1629. In July of that 
year the minister of Salem wrote, ‘.. . here is 
good clay to make Bricke, and Tyles and Earthern 
pots, as need be.” As early as 1667, the Massa- 
chusetts Court appointed a committee to regulate 
the size of brick which were to be made of clay, 
dug at the right season, in iron-shod molds to 
insure the correct size—a forerunner of modern 
standardization. Tile was made and grooved by 
hand, pottery was shaped upon the foot wheel 
and the potters ground their clay in iron mills. 
As a matter of fire prevention this state required 
a permit for the erection of potter's kilns. About 
a hundred years later the earthenware and pottery 
in the Colonial kitchens were frequently of do- 
mestic manufacture. Competition of materials, 
so keen today, was experienced then by porcelain 
displacing pewter and cheap whiteware being sub- 
stituted for wooden trenchers. As another fore- 
runner of possible 1933 trends, the city of Charles- 
ton, South Carolina, in 1740, fixed the price of 
New England brick! In 1792 brickmaking was 
established in the Hudson River Valley, and by 
1833 some 16 million brick were produced annu- 
ally at Albany. 

Improvements in brick manufacture were 
among the early inventions submitted to the 
first patent commission established by Congress 
in 1790. David Ridgway took out a patent for 
an improvement in the manufacture of brick in 
1792 and in 1800 the first brickmaking machine 
was patented by Hadfield. Progress continued 
to the point where in 1829 machinery turned out 
25,000 brick per 12 hours ‘‘ready for the fire as 
they left the machine.”’ Improvements in the 
process of making fire brick were so commercially 
successful as to stop importations of foreign- 
made product. This experience of a century 
ago should give us encouragement. It confirms 
our belief that continued research and develop- 
ment are synonymous with progress and the best 
possible protection against importation of foreign 
products. 

The status of the clayworking industry in the 
United States about 1810 may be learned to some 
extent from the report of Mr. Gallatin, Secre- 
tary of the Treasury, as recorded by Bishop’: 


* Bishop, History of American Manufactures, Vol. 2, 
p. 156, 1868. 
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Sufficient pottery of the coarser kinds was made every- 
where, and information had been received of four manufac- 
tories of a finer kind lately established. One in Phila- 
delphia, with a capital of $11,000, manufactured a species 
similar to that made in Staffordshire, England, and the 
others in Chester County, Pennsylvania, in New Jersey, 
and on the Ohio, made various kinds of queensware. 


By 1831 the fine porcelain and chinaware manu- 
factured at Philadelphia were adjudged to com- 
pare favorably in color, surface, and gilding with 
the French product. This ware was made by 
William Ellis Tucker after years of experimenta- 
tion in processing and coloring various clays and 
kaolin from Chester County, Pennsylvania. 

At the Century of Progress there are houses of 
brick, glass brick, plate glass, synthetic stone, 
and enameled metal. Here again are examples 
of competition between ceramic products. But 
I should like to call your attention to an effort to 
compete with the brick house, made in Charles- 
town, South Carolina, over a century ago. A 
new type of house, built wholly of clay, was intro- 
duced by Bartholomew Carroll. Seven such 
houses were built and it was reported, “... they 
are as elegant (and) comfortable ... as any brick 
houses, though they cost much less.’ A year 
later a patent was taken out in England by 
Walker, who erected the entire house of clay, 
including floors, staircase, and roof, and fired it by 
means of flues leading to the different sections. 
This is certainly worthy of note in the annals of 
monolithic construction. 

A century ago the clayworking industry of the 
United States was surely developing and expand- 
ing. It was firmly established in the eastern states 
and had progressed westward with the growth of 
the country. A few years later, in 1839, that highly 
important ceramic center of today, East Liver- 
pool, Ohio, had opened its first pottery. 

The period now being considered 
saw the birth of the Portland 
cement industry. It is recorded that the locks 
of the Erie canal were built of natural cement in 
ISIS and 1819, probably one of the first major ce- 
ment jobs in this country. The original patent 
on Portland cement was taken out in England by 
Aspdin in 1824. 

Several reasons for the early effort to 
(8) Glass 

make glass at Jamestown may be 
noted: (1) an abundance of wood fuel, serving 
also as a source of potash; (2) the great cost of 
importing glass, partly on account of breakage 
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during transportation; and (3) to manufacture 
beads and trinkets of glass for use in barter with 
the Indians. The high cost and scarcity of 
labor in the colonies, however, probably more 
than counterbalanced the first two advantages. 
The initial operations were necessarily experi- 
mental in character, requiring a great amount of 
cut-and-try effort to determine suitable methods 
and proportions for the unfamiliar raw materials. 
For many years this one fact played an important 
role in the effort to establish ceramic industries 
in America. 

The venture in glassmaking at Jamestown in 
1608 and a later one in 1622 was followed by the 
glassworks at Salem in 1639. This, in turn, was 
followed by similar enterprises at Philadelphia 
(1683), in New York City (1732), in New Jersey 
(1738), in Connecticut (1747), in Brooklyn (1754), 
the famous Stiegel works at Mannheim, Pennsy]- 
vania (1770), and in Maryland (1775). The 
manufacture of glass west of the Alleghenies was 
commenced in 1785 at New Geneva, Pennsyl- 
vania, and ten years later the industry was estab- 
lished at Pittsburgh, which is now recognized 
as one of the major glass centers of the world. 

The high quality of the glass made at the Stiegel 
Works is well known to present-day collectors; 
it also received recognition then as evidenced by 
a letter of David Rittenhouse, the astronomer: 


I am obliged to you for the glass tube; It will make a 
pretty barometer, though the bore is somewhat too small. 
I have compared it with an English tube and do not think 
the preference can with any reason be given to the latter. 


The status of the glass industry in the United 
States a century ago is shown in a report of a 
committee of the ‘Tariff Convention of the 
Friends of Domestic Industry,” which met in 
New York in October, 1831. A summary of this 
report, written by Bishop* follows: 


The Committee of Glass and Manufactures of Clay re- 
ported 21 furnaces in the U.S. (six of them in Boston and 
its vicinity) containing 140 pots for the manufacture of 
flint glass. Their total product of flint glass was $1,300,- 
000, of which $400,000 was made in two of the largest in 
Boston, much of the latter consisting of cut glass. They 
were estimated to use 1450 tons of lead, 900 tons of pearl 
ashes, 2600 tons of sand, 1000 tons of fire clay, and 100 
tons of saltpeter. The manufacture had been greatly im- 
proved and extended under the protective duty of 1824, 
and the price was fully one-third less than in 1816. Few 
if any orders were sent abroad for flint glass by American 


8 Bishop, op. cit., Vol. 2, p. 329 (1868). 
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merchants. But one factory of black glass bottles, car- 
boys, etc., was known to exist, and that was near Boston, 
with a capital of $50,000, and employing 65 men and 
boys. Its product was 6000 gross annually. The New 
England Crown Glass Company, near Boston, with a 
capital of $450,000, made crown window glass to the value 
of $100,000, and was the only factory of the kind except 
one recently erected at New York. The largest manufac- 
tory of green bottles, demijohns, druggist’s wares, etc., 
was that of Dyott, near Philadelphia, employing 250 to 
300 men, and melting about 1200 tons per annum. There 
were 23 manufactories of cylinder window glass, 4 of which 
were at Pittsburgh, 4 at Burnsville, Pa., and 2 at Wheeling, 
West Virginia. The total value of the glass manufactured 
in the U. S. was about $3,000,000; the number of persons 
employed, 2140; persons subsisted, 10,800; wages paid 
annually, $720,000. 


A century ago there were hand-made window 
glass produced by the ‘“‘crown’’ or the newly de- 
veloped cylinder process, hand-made bottles and 
tableware, and hand-drawn tubing. But at that 
time the inventor was already at work and glass 
shaped by pressure in metal molds came into 
being. While the invention of the process for 
pressing glass is commonly attributed to the 
Sandwich glass factory in 1827, we have the 
founder's statement that he had imported pressed 
glassware prior to that time. The process, how- 
ever, was undoubtedly more rapidly developed 
and commercially exploited in America than 
abroad; indeed, glass pressed in imitation of cut 
glass was exported from America to England in 
1834, and tumblers of pressed glass were recorded 
in 1837. Early pressed glass in all its ramifica- 
tions may be said to be typically American. 


III. Fundamentals to Ceramic Progress 


We have known for many years 
that combinations of such ma- 
terials as clays, flint, and feldspar 
will yield a porcelain and that we can make glass 
by fluxing sand with lime and alkali. But it is 
only in recent years that the scientific basis under- 
lying the century-old ceramic art has been under- 
stood. Compositions empirically developed vears 
ago have been found in many cases to be scien- 
tifically correct; in other cases, the application of 
results of research in fundamentals has been of 
great technical and economic value. And, again, 
this research of such far-reaching influence in 
ceramics had its inception, in many cases, not in 
any effort to assist the workers in clay and glass 
but as by-products of research attempting to solve 
some of the mysteries of the earth on which we 


(1) Silicate 
Science 
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live. Chemically and structurally the man-made 
ceramic product and that resulting from the cool- 
ing magma have much in common. Both are 
silicates, both have been subjected to a high tem- 
perature cycle, and both may contain glass and 
crystals. The parallelism between ceramic and 
geologic processes is intimate. Our knowledge 
of what occurs when silicate systems are sub- 
jected to high temperatures applies equally well 
to ceramics and to certain phases of geology. 
Likewise, it is well to keep in mind that ceramic 
products, although vastly different in apparent 
characteristics, differ not so much in kind as in 
degree. A fundamental common to many geo- 
logic phenomena and to ceramic processes is 
the physical chemistry of silicates over a wide 
range of temperature. 

High-temperature 
search requires (1) a 
method of determining 
heat effects, (2) a method of measuring tempera- 
ture, and (3) a method of defining and establishing 
a temperature scale. It is not necessary to cite all 
of the pioneering work done in these fields. Suffice 
it to say that eighty-five years ago Knapp,‘ after 
discussing the limitations and uncertainties of 
Wedgwood’'s pyrometer, stated: 


(2) Measurement of 
High Temperatures 


None of the pyrometers which depend upon the expan- 
sion of bodies, or upon their degree of fusibility in the fire, 
come up to what is required of them. So that both 
science and art are still in want of a thermometer that 
shall indicate with accuracy very intense degrees of fur- 
nace temperature. 


About a half century ago this general problem 
was attacked from two points of view, the prac- 
tical and the purely scientific. 

In 1886, Hermann August Seger, that gifted 
pioneer in ceramics, published his classic paper 
on the measurement of high temperatures and 
outlined the basis for the Seger cones used so ex- 
tensively today. A physico-chemical study was 
made on Seger cones by Sosman® twenty years 
ago and reported to this Society. Quoting him: 


Their use by hundreds of plants over a period of twenty- 
five years, and their continued use today side by side with 
thermoelectric and optical pyrometers, is evidence enough 
to the man on the outside that Seger cones are practically 
indispensable to the clayworking industries. But what 
I have said may serve to emphasize the statement that 


cones do not measure temperatures. They are indicators of 


4 Knapp, Chemical Technology, Vol. 2, p. 264 (1848). 
5 R. B. Sosman, ‘‘Physical Chemistry of Seger Cones,”’ 
Trans. Amer. Ceram. Soc., 15, 497 (1913). 
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heat effects, and as such are very efficient tests for the 
control of an industrial process. Their use may also be 
extended to other tests which are in the nature of the con- 
trol of a process... 


The fundamental reasons for this were brought 
out in this paper, perhaps one of the first on 
phase-rule relations to be presented before our 
Society. 

Obviously the first requisite for high-tempera- 
ture research is a standard temperature scale ex- 
tending to the highest attainable temperatures. 
Considering only the higher temperature range 
used in ceramics, there have been during the last 
forty or fifty years many outstanding contribu- 
tions to the scientific literature on the subject. 
The intimate relations between some aspects of 
geology and ceramics have already been mentioned 
and it is not surprising, therefore, to find activity 
in the Geological Survey a half century ago on the 
precise measurement of high temperatures. 
Without the manifold tools of science available 
today Dr. Barus, now Professor Emeritus of 
Physics, Brown University, established by means 
of the gas thermometer and the thermoelement 
melting points for zinc, gold, and copper with 
extrapolated values for nickel, palladium, and 
platinum. Remembering that Barus had to use 
gas-fired furnaces and of necessity was compelled 
to purify the platinum used in his thermoelements, 
he can truly be classified a pioneer in high-tem- 
perature technique. His work on thermoelements 
used so extensively today, was outstanding, and 
for this he has received far too little credit. 

Following the pioneer work of Barus came the 
classic research on high-temperature gas ther- 
mometry of Day and Sosman. Their work re- 
sulted in a more accurate determination of the 
melting point of palladium and the extension of 
the platinum platinum-rhodium thermoelectric 
scale to the melting point of platinum. The im- 
portance of this research is readily apparent when 
it is realized that all of the many mineral systems 
studied at the Geophysical Laboratory are based 
on the temperature scale so established. The 
investigations have extended our knowledge of 
mineral formation; their value to ceramics will 
be referred to later. 

In 1901 Congress established the National Bu- 
reau of Standards. Recognizing that standard- 
ized high-temperature thermometry was of funda- 
mental importance, the Bureau since its incep- 
tion has been studying this problem. In fact one 
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of the early Scientific Papers (No. 11) from the 
Bureau of Standards was by Waidner and Burgess 
on “Optical Pyrometry’ (1904). Since then 
many important contributions on this subject 
have been published by the Bureau including a 
paper within the last two years on a new determi- 
nation of the freezing point of platinum, and very 
recently a revision of the platinum platinum-rho- 
dium thermoelectric curve. 

The many excellent pyrometers, commercially 
available today in many types, are based on the 
scientific study of fundamentals so inadequately 
outlined here. 


IV. Silicate Systems 


Silica is our primary raw material. A century 
and a half ago it was recognized that rock crystal, 
quartz, amethyst, quartzite, and agate were 
merely different forms of the same substance, but 
it was not until 1868 that Vom Rath announced 
a new crystalline form of silica which he named 
“‘tridymite.’’ This same mineralogist later dis- 
covered in 1887 a third form, ‘‘cristobalite.”’ 
Today we recognize no less than seven crystalline 
modifications and one vitreous. The properties 
of these eight modifications and their physico- 
chemical relations are described by Sosman in 
his monumental book entitled Properties of 
Silica which will take its place in ceramic litera- 
ture as a classic. The volume changes accom- 
panying the transformation of the crystalline 
varieties of silica have an important bearing on 
the properties of silica refractories and must be 
considered wherever they are used. 

Turning now to systems containing silica and 
other oxides, the first important contribution from 
America, published by the Carnegie Institution of 
Washington, was ‘‘The Isomorphism and Thermal 
Properties of the Feldspars,”’ a joint research with 
the Geological Survey. In this report on the prop- 
erties of minerals of importance to ceramists some 
high-temperature technique is described. This, 
of course, was modified and amplified later, but 
the basic principles were established and other, 
more complex, silicate systems were soon investi- 
gated. The first three-component system to be 
studied from the standpoint of the phase rule 
was that of jime-alumina-silica, which required 
initially similar study of the binary systems 
lime-alumina, lime-silica, and alumina-silica. 
The study of the system lime-alumina-silica was 
undertaken, partly at least, in an effort to estab- 
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lish definitely high-temperature reactions and 
conditions obtaining in the manufacture of 
Portland cement. Subsequently, magnesia, iron 
oxides, soda, potash, and water were also investi- 
gated in various combinations forming two- and 
three-component systems and the quantitative 
relations so established are the very essence of the 
ceramic industry. The rapidly extending use of 
the term ‘‘mullite,’’ in recent years, for example, as 
applied to an aluminum silicate by Bowen, 
Greig, and Zies, is indicative of the value placed 
by the makers of refractories on scientific con- 
tributions of this kind. 

In this brief summary I can not recite the many 
useful investigations that have been conducted 
by government and research institutions and the 
universities. I have selected the foregoing illus- 
trations merely because of a somewhat intimate 
familiarity with them and as typically represent- 
ing the kind of research that is fundamental to 
progress in our industry. 


V. Research in Glass 


About a century ago Michael 
Faraday, whose scientific investi- 
gations were of such tremendous 
importance, experimented on the process of mak- 
ing optical glass. He systematically investigated 
glasses containing lead oxide and studied the effect 
of boric acid. Harcourt, starting in 1834, con- 
tinued for a quarter of a century his experimental 
melts in an effort to produce glasses of such optical 
properties that in certain combinations the secon- 
dary spectrum would be eliminated. While 
not entirely successful he did demonstrate the pos- 
sibility of reaching his goal. Again, a half century 
later in an effort to develop glasses of different 
optical properties desired by Professor Abbé, 
Dr. Schott at Jena carried out a comprehensive 
experimental program resulting in a great in- 
crease in our knowledge of the properties of glass 
as related to chemical composition. Subse- 
quently Dr. Schott extended his investigations to 
include glasses for other purposes such as ther- 
mometers. It is a striking coincidence that in 
America considerable impetus for similar studies 
was provided by the necessity to produce optical 
glass when the foreign supply was cut off during 
the World War. 

(2) Bottle Ordinary or bottle glass is essentially 
isan a soda-lime-silicate. By cut-and-try 
methods over many years certain 


(1) Precision 
Glass 


ratios between these oxides were known to give 
good results. It was not, however, until Morey 
and Bowen studied this silicate system and dis- 
covered what compounds were formed and their 
interrelations, that it was known why certain 
glass formulas should be preferred. This work 
has been extended by Morey and his colleagues 
to include the potash glasses and also the effects 
of alumina, magnesia, and boric oxide. 
Another research of great eco- 
nomic value to the glass indus- 
try was the study of strain in 
glass and methods of annealing. Up to those 
trying days when this country had to produce 
optical glass during the World War there was 
considerable mystery regarding strain in glass 
and methods of annealing. The standard trea- 
tise on the subject (available in 1917) mentioned 
six weeks as the time required to give precision 
annealing. Under the pressure of wartime ac- 
tivity two members of the staff of the Geo- 
physical Laboratory, Adams and Williamson, 
soon worked out the essential time-tempera- 
ture relations for the release of strain in glass. 
Later, these relations were amplified and the 
results were published. Today these funda- 
mental relations are being used throughout the 
glass industry, and thus another empirical practice 
has had to bow before the results of scientific 
research. 


(4) Glass Bond 
in Clay Products 


(3) Annealing 
of Glass 


I have previously mentioned 
that ceramic products may 
vary from glass to crystal or 
may contain both. Recognizing this, consider- 
able effort has been made recently to correlate 
the properties of ceramic products with the char- 
acteristics of the vitreous bond, and with interest- 
ing results. Indeed, it is now realized that im- 
portant properties of such products as refractories 
and electrical porcelain are determined in large 
measure by the properties of the glass content. 
Perhaps it would be jumping at conclusions too 
hastily to say that clay products are no better 
than their vitreous matrix but there are some 
indications that this may be true. Certain 
it is that research in glass compositions and 
properties have applications to all ceramic 
products. 


VI. Fuels and Furnaces 


Ceramic products, being formed by the action 
of fire, necessarily require fuel. Methods of 
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applying this fuel more efficiently have been the 
subject of study and investigation over many 
years, but even so the percentage of the total 
energy available in fuels that actually goes into 
the ceramic product is pitifully small and is a 
continual challenge to our technologists. The 
kilns and furnaces of antiquity were direct-fired 
using straw or wood as fuel. However, the germ 
of the idea of utilizing waste heat gradually de- 
veloped and we find early evidence of this in the 
drying of clay and the annealing of glass. By 
1550 it was accepted practice to anneal glass by 
heat from the furnace used for melting, and I am 
informed that this method is still used in some 
countries. Generally speaking, however, it has 
been only during the last century that significant 
advances were made. 

In the first third of the 19th Century wood and 
charcoal were the principal industrial fuels but 
coal was being introduced and naturally some 
attempts were made to determine the relative 
heating value of coal and wood. Data obtained 
in a European glassworks about 1800 showed 
that the weight of dry beach wood consumed in 
a melting furnace exceeded the weight of coal 
burned in the same furnace for an equal period 
in the proportion of 45 to 28. Twenty-six years 
later the heating value of some forty-six species 
of American woods was investigated by Marcus 
Bull and presented to the American Philosophical 
Society, a scientific paper that was read with much 
interest both here and abroad. In some of the 
eastern states there was already a scarcity of 
wood fuel and the use of soft coal and anthracite 
was being introduced so successfully, indeed, 
that in 1831 two-thirds of the boilers in Phila- 
delphia were coal-fired. In the metallurgical 
industry iron was smelted by charcoal but the 
experimental use of anthracite (1825) was fol- 
lowed in 1832 by attempts to use coke, with suc- 
cess attained five years later. The hot blast, 
first introduced in 1830, was improved consider- 
ably by the method of heating the blast directly 
from the furnace flames in 1836. 

Coal gas was used to illuminate cotton mills 
as early as 1812, the streets of Boston were 
lighted by gas in 1822, and petroleum was already 
being used to light workshops and _ factories 
(1825-1830). Natural gas, so important today, 
was first used at Fredonia, New York, in 1825. 
Producer gas for industrial heating was first 
manufactured in Germany in 1836. 
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Lardner,® writing in 1832, after mentioning the 
many details given by Loysel to insure the erec- 
tion of a good furnace for melting glass, said: 


Some other points there are, however, connected with 
this subject, wherein a greater knowledge than is at present 
possessed is indeed desirable. To persons who have be- 
stowed the smallest attention upon the phenomena of heat 
and combustion it can scarcely fail to appear that science 
has yet an ample field for research there open to her investi- 
gations, and that the arts have still to look for further and 
most important benefits at the hand of philosophy. 


This challenge to the technologists in our industry 
can be given with equal force and justification 
today. 

The one outstanding development in the utiliza- 
tion of fuel in the history of the last century is 
the invention of regenerative firing by F. and W. 
Siemens in 1856. This system of firing, in which 
both the (producer) gas and air were preheated, 
had a revolutionary effect on industries requiring 
high temperatures. With all the obvious ad- 
vantages of this method of firing its adoption in 
this country is said to have been held back by the 
low cost of fuel! With this development, and that 
of continuous furnaces and kilns, there came the 
need for refractories better adapted to withstand 
higher temperatures, of greater mechanical 
strength at high temperature, and in the glass 
field, greater resistance to corrosion. The cera- 
mists have adopted in some measure all of these 
methods of conserving fuel and have endeavored 
to meet the demands for better refractories. 
Much remains to be done, however. Efficiency 
of utilization of fuel must be increased and this 
can only be done by continued research. One 
solution is obviously the use of thermal insulation, 
thus again asking the ceramist to produce better 
refractories. Another solution may lie in the use 
of electrical energy. Annealing glass in electri- 
cally heated and controlled leers, enameling metal 
in ovens similarly heated, and firing overglaze 
decorations on dinnerware in electric continuous 
kilns, are commercial processes today. Experi- 
ments in electrically melting glass indicate the 
possibilities in this field, as the melting of 1.2 kilo- 
grams of glass per kilowatt-hour has been re- 
ported. The commercial use of electric heat in 
fusing refractory oxides for abrasives and melting 
aluminum silicates for glass-tank blocks is well 
established. Research in extending the uses of 


6 Origin, Progressive Improvement, and Present Status 
of the Manufacture of Porcelain and Glass, p. 125 (1832). 
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electrical energy for firing ceramic products 
should pay good dividends. 


VII. Artistic Product 


There has been, and probably there will con- 
tinue to be, a difference in the esthetic value of 
the craftsman-made article and that produced by 
machine. But granting the artistic superiority 
of the hand-made piece, have not the machine- 
made products justified themselves economically, 
and especially in providing increased comfort and 
convenience to the masses who could otherwise 
not possess them? I have no intention of even 
touching upon the many ramifications involved in 
such a discussion. Eacu product has its place 


and I am happy in believing that the machine 


will probably never completely displace the crafts- 
man. I am also quite certain that there is now 
a definite recognition of the fact that products 
of all kinds, whether made by machine or other- 
wise, should be as beautiful as possible. Art in 
industry is here. 

Going back about a hundred years, we find that 
a transition was taking place. Quoting Hall’: 


Mechanical methods were largely called in to supple- 
ment or replace what had hitherto remained almost pure 
handicraft. The English methods of preparing and mixing 
the materials of the body and glaze and the English device 
of replacing painted decoration by machine printing to a 
large extent carried the day, with a great gain to the me- 
chanical aspects of the work and in many cases with an 
entire extinction of its artistic spirit. Even the hand- 
work that still remained was largely affected by the growing 
dominance of machinery; and the painting, gilding, and 
decoration of pottery and porcelain, in the first half of the 
19th Century, became mechanical and hackneyed. 


And quoting Burton’: 


The London International Exhibition of 1851 is generally 
supposed to indicate the low water mark of art as applied 
to industry; it should rather be regarded as marking the 
period when many of the old handicrafts had been extin- 
guished by the use of mechanical appliances and the growth 
of the factory system, and when the delight of men in these 
current developments was so great that they were regarded 
as triumphs in themselves, when they were only “means to 
an end.” 


The American department at the Paris Exposi- 
tion of 1867 was characterized generally by the 
severely practical nature of the exhibits and the 
noticeable absence of tasteful design. Although 
American manufacturers won prizes for pianos, 
firearms, agricultural machinery, and steam en- 


* Encyclopedia Britannica, 11th ed., ‘‘Ceramics.”’ 


gines, it was, nevertheless, evident that in many 
products there was little, if any, correlation be- 
tween industry and art. 

Until the Centennial Exposition of 1876, Ameri- 
can decorated ware was confined mostly to the 
coarser articles, although some pottery with elabo- 
rate embellishments and, at times, of questionable 
taste had been made for special purposes. The 
demand for light graceful tableware, artistically 
decorated, really dates from the Exposition of 
‘76 which is indeed a landmark in American manu- 
facturing history. Quoting Clark’: 

In the first place the American people themselves had 
an opportunity to compare the processes and products of 
their own industrial craftsmanship with the best of those 
abroad. It was the general opinion at the time that we 
learned little from foreign exhibitions in respect to ma- 
chinery and mechanical devices--what our manufacturers 
and the general public did learn from the foreign exhibits 
was, first and foremost, an appreciation of the refinements 
of industrial craftmanship, especially in the application of 
art to industry and, second, to compare with more apprecia- 
tive discrimination than hitherto the excellencies of their 
own manufactures with those of goods produced abroad. . .. 
It is not too much to say that the whole nation took a 
lesson in art at Philadelphia. A modest but none the less 
real beginuing was made in the cultivation of popular good 
taste. 


Some four years after the Philadelphia Exposi- 
tion, the Rookwood Pottery was started under 
the patronage of Mrs. Bellamy Storer to produce 
artistic pottery rather than utilitarian. This 
pottery soon became internationally known for 
its beautifully artistic faience made from domestic 
clays with underglaze decoration. In fact, Rook- 
wood ware won a gold medal at the Paris Exposi- 
tion of 1889, at which were exhibited examples of 
their crystalline glazes, the earliest of all glazes 
of this type. This recognition of artistic Ameri- 
can pottery marked another milestone in the 
history of ceramic art in America, for it had 
now been demonstrated that there was still a field 
for the craftsman’s art. And this venture in 
artistic pottery at Rookwood did one thing 
more—it demonstrated that the use of clay as a 
medium for expressing creative beauty could be 
made, if not a great financial success, at least a 
self-supporting enterprise. 


VIII. 


The strength of ceramic products has been in- 
creased in recent years by a large factor. In some 


8 Clark, History of Manufactures in the U. S., Vol. 2, 
p. 528 (1929). 
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cases this has been accomplished by relatively 
minor changes, but sometimes by producing a 
body of entirely different composition and ulti- 
mate structure. The modern sillimanite spark 
plug porcelain may be cited as such a case. Re- 
placing potters’ flint by sillimanite calcine in a 
porcelain body and firing to a temperature suf- 
ficiently high to develop sillimanite in the clay, 
yielded a body of two to four times the mechanical 
strength of normal porcelain. Resistance to ther- 
mal shock was also improved by this change. 
Carrying the investigation still further it was 
found that alkaline earths substituted for alkali 
increased the dielectric value at elevated tempera- 
tures. There have been similar developments in 
other ceramic bodies. Recently the effect of 
glaze on porcelain has been studied from this 
point of view and large changes in mechanical 
strength have been secured by proper balancing 
of glaze and body. 

Among ceramic products that have become 
rather widely known in the last fifteen years or 
so is borosilicate-resistant glass. The proper- 
ties of this series of glasses are such that they with- 
stand heat shock to a remarkable degree. This 
property, combined with excellent electrical and 
mechanical characteristics, has resulted in appli- 
cations as divergent as baking dishes, pipe lines, 
electrical insulators, and wash tubs. 

In another field there has been developed 
safety glass of two general types, ‘laminated’ 
and ‘‘tempered.”’ All of you are familiar with 
the former which consists of two layers of glass 
bonded by a transparent plastic. The second 
type is relatively new, however, and is known as 
“Securit, or ‘‘Armourplate.”’ This glass has 
been processed by suddenly quenching plate 
glass from a temperature above the annealing 
point, thus throwing the outer layers into com- 
pression. It is used abroad and will no doubt 
be soon introduced into this country. It is 
characterized by greatly increased strength and 
by the fact that if eventually broken it forms 
small, dice-like pieces that are not sharp and 
angular and hence are not injurious. 

Serviceability of ceramic products has also 
been improved by applying sound mechanical 
and engineering practice and design. I have in 
mind such diverse examples as suspension insu- 
lators, large absorption columns, and pipe lines. 
All of these owe their successful performance, in 
large measure, to a balanced design of ceramic 
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product and metal mountings that properly dis- 
tribute stress. 

In the humbler but highly important fields, 
have you noticed that the tops of milk bottles 
are not broken as readily as was the case 10 or 12 
years ago? The change in design that has ac- 
complished this is relatively minor but it has 
saved thousands of dollars annually. This may 
be cited as a fine example of codperative research 
work by the Bureau of Standards, Johns Hopkins 
University, and the bottle makers. 


IX. Ceramic Education 


Although one of the first industries established 
in this country, it was not until the ceramic indus- 
try had grown magnitude of about $150,000, - 
000 annual value of product that ceramic educa- 
tion was seriously considered in the United States. 
Foreign countries had recognized the value of 
education in this field but it was not until 1894 
that the first school of ceramics was founded at 
Ohio State University by Professor Orton. In 1901 
a second school, the New York State College of 
Ceramics, was established at Alfred, New York, 
under Professor Binns, and in 1902 New Jersey 
followed with the Ceramic School at New Bruns- 
wick under Professor Parmelee. More schools 
and departments have been added to the list until 
today we have some twenty-four colleges and uni- 
versities giving courses in ceramics. 

In June of this year another milestone in ce- 
ramic education was passed when the School of 
Glass Technology, at Alfred, was dedicated, the 
first of its kind in the United States. 

There is an increasing tendency in ceramic 
courses to give more attention to the basic funda- 
mentals. It is being recognized that the gradu- 
ate who is thoroughly grounded in physics, mathe- 
matics, and chemistry, can soon learn the details 
of plant technique and process. It is these men, so 
trained, who will control the future of the ceramic 
industry. 


X. Conclusion 


Progress is going forward, from one point to 
another further advanced. 

In this review of the progress of a Century in 
Ceramics we defined our starting point by en- 
deavoring to give a picture of the ceramic indus- 
try of America in 1833. Our industry was well 
established at that time but production was by 
no means equal to the consumption. Processes 
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were generally manual in character and were based 
on empirical information obtained by laborious 
cut-and-try effort, although the inventor of ma- 
chinery was already at work. Water power was 
the most widely used prime mover but steam 
was being introduced. Wood and charcoal were 
important fuels but coal was gradually displacing 
them; furnaces were direct-fired. The product 
was designed for utility rather than beauty 
although there were some notable exceptions. 


Comparing this picture of 100 years ago with 
that of today all will agree that we, as an industry, 
have advanced in technical progress. The point 
we have attained in 1933 is probably far beyond 
the fondest hopes of the ceramist of a century ago. 
But I should like to ask in all seriousness if our 
progress has really been commensurate with our 
opportunities? As recently as 1915, it was 
stated in a report on the pottery industry issued 
by the Department of Commerce’: 


There is a distinct need for more scientific methods of 
production, which can be brought about only by highly 
skilled instruction and more scientific research work. 


9 Dept. Commerce, Misc. Ser., ‘‘The Pottery Industry,” 
No. 21 (1915). 
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Our industry has descended to us as an art en- 
shrouded in empiricism and tradition; but withal 
an art of creative beauty and one that has brought 
comfort and happiness to mankind, contributed 
to the progress of industry, furnished indispensable 
tools to science, and generally furthered the 
advance of civilization. 

Have we, as the keepers of this inheritance, 
kept faith? 

Have we been sufficiently courageous in casting 
aside bad tradition, retaining that which is good, 
and supplementing this with science? 

Have we been sufficiently receptive of new 
ideas, or have we clung to those of former genera- 
tions? 

Have we set aside each year a portion of our in-’ 
come for research, the best insurance for continued 
progress and profits? 

Each of us should answer these questions for 
his particular case. Certain it is that the day of 
empiricism has passed. The path of progress is 
paved with research and leads from empiricism to 
scientific knowledge. Research in industry, prog- 
ress and profits are synonymous. We shall pro- 
gress and prosper, in proportion to our faith in 
research. 


REASONS FOR CERAMIC ENGINEERING SPECIALIZATION 


Ceramics is a branch of engineering, the same 
as are electrical, civil, mechanical, and mining. 

The fact that ceramics is based on fundamental 
chemistry and physics is not different from the 
fact that electrical, mechanical, civil, and other 
engineering branches are based on fundamental 
sciences each engaged in the application of the 
fundamentals to its particular line. 

That the development of the practices in ce- 
ramic engineering is dependent largely upon 
knowledge of the fundamentals of the chemistry 
of silicate minerals does not rob one bit from the 
right of our group to designate its specialty as 
ceramic engineering. 


Ceramics is the chemistry of silicate minerals 
plus the engineering problems of industrial appli- 
cation. That ceramics is based on the chemistry 
of silicate minerals does not make it a specialized 
side issue of chemical engineering. 

The justification for a given branch of engi- 
neering rests on the value of the industry involved. 
The several universities are justified in their 
specialized courses in ceramic engineering because 
of the vastness of the ceramic industry which de- 
mands specialized courses for the purposes of 
preparing men for service in its factories and for 
research in the fundamentals involved. 


I. Introduction 


The subject of polychrome terra cotta is not 
new. There are in existence tangible records of 
work done along these lines thousands of years ago. 
During the times of the early Assyrians, Baby- 
lonians, Persians, Japanese, and Chinese, the 
knowledge of firing clay products was known and, 
to some extent, their coloration. The art history 
of the Greek, Roman, Spanish, Italian, French, 
Mexican, and Central American countries brings 
a realization, by the well-preserved examples of 
their ceramic expression, that present-day efforts 
are but a continuation or possibly a revival of a 
neglected or suppressed method of decoratively 
using materials given by Mother Earth in nu- 
merous combinations and ways, rendered perma- 
nent by subjection to fire. 

Antique polychromatic expression is not all 
good just because it is antique, and the terra 
cotta manufacturer should not be influenced or 
misled to follow its teachings too strictly. He 
should not be deceived by trying arbitrarily to 
follow a color scheme which may have served its 
purpose well in fine Egyptian or Greek architec- 
ture but would be a decided misfit to a modern 
application. The use, application, and distri- 
bution of colors as applied to ancient architecture 
should give new inspirations, and will bear the 
closest study and admiration. 


II. Color 


The influence of color is felt by everyone 
in more or less degree as its message is under- 
stood. Steps from the simple visualization 
of color to an acquaintance with the orderly 
relationships of hues and harmonies of balanced 
tones and color values may be compared to the 
inherited instincts of a child who, from a collec- 
tion of highly colored blocks, generally selects the 
most vivid red, and the finished student of 
color who derives great aesthetic satisfaction 


* Presented at the Annual Meeting, AMERICAN CERAMIC 
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out of transferring to canvas the myriad shades 
and tints of a hillside covered with oaks and 
maples reflected in the blue waters of a lake on 
a clear October morning. 

Everyone can not produce masterful paintings 
and possibly would not care to try, but most 
persons through study can increase their field of 
understanding and appreciation and learn scien- 
tifically to distinguish between the raw and 
crude and the refined in the world of color har- 
monies and associations. 

It has been observed that the possibilities of 
color usage, names, and applications can be more 
quickly mastered than the art of drawing. The 
two, however, work hand in hand. Knowledge 
of color relationship can be more readily applied 
to actual practice if the talent for expressing what 
is seen in color on paper or canvas is developed. 

The psychological effect of color on different 
sensibilities greatly governs the number and 
range of colors which are seen. The personal 
element of “‘like and dislike’ may be considered 
but is largely discarded by those who have a 
working knowledge of color laws from the angle 
of the governing physical laws. This angle 
covers the laws and nature of light waves which 
are of an electromagnetic character. This is 
closely allied with the physiological angle which 
deals with the eye, the nerves, and the brain, 
giving power in a limited way to perceive, record, 
and classify the effects of the physical. 

A trained student and observer can see about 
two hundred hues and colors in the spectrum. 
These blended with varying proportions of white 
and black give about 30,000 colors. Practical 
limits reduce these to about 7000, according to a 
dictionary of color recently published, and to 1100 
in a practical book on color standards which is 
recognized and used in many industries and 
scientific organizations. Both books present the 
colors with definite names which through long 
common usage have been associated with these 
colors. 

Notwithstanding the so-called creation or 
introduction of a ‘‘new’’ color in the textile, paint, 
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or other industries, there is not a color which 
cannot be definitely measured, analyzed, and 
classified by comparison with the charts in the 
above-mentioned books or even more accurately 
by the colorimeter, which instrumentally by 
comparison with definitely measured standards 
evaluates any color and gives exact proportions of 
each of the primary colors and the exact amount of 
white or black in its makeup. The field of 
colored enamels will, sooner or later, make use 
of this orderly, definite, and consistent method of 
color analysis and description. For those who 
are in ‘“‘key’’ with its workings much is in store 
for the study and advancement of the present 
problems. 

The range of color vision of the terra cotta 
producer is large enough for use, but science 
states that beyond this there are many more 
octaves of color which have been recorded instru- 
mentally but which generally are invisible. In 
dream moments, however, the possibilities of the 
richness and fullness of color symphonies which 
some day will be made available to the limited 
sensibilities may be speculated upon. 

Specialized technical help and suggestions of a 
practical nature will be needed by clients. To give 
this help with any degree of success, the manufac- 
turer must fit himself to become conversant with 
the fundamental principles of color usage and so to 
promote the future broadening of the terra cotta 
field with somewhat certain steps. He must be 
reasonably certain of these principles and of the 
results which, by their very nature of permanency, 
will carry constructive thoughts of satisfaction and 
a kindly feeling toward terra cotta in the minds of 
those who are seeking new avenues of expression 
when planning architectural structures. 

Nothing will speak more forcibly than work 
well done, but new possibilities must be constantly 
sought in the application of color to the beautiful 
material which has no competitors or substitutes 
in the building materials field. By the addition 
of color it can be made to speak a colorful language 
convincingly and bring variety, interest, cheerful- 
ness, and aesthetic thrill to surroundings where 
cold, monotonous, and somber traditional grays 
have held sway so long. 


III. Color Treatment 


Most architects have had specialized color 
training and practice and the terra cotta producer 
need not assume full responsibility of color 


problems, but he should prepare himself to be 
able to give specific advice and suggestions by 
word and example. This knowledge has a dual 
useful purpose to architects and terra cotta 
manufacturers. Architects, as a class, welcome 
such codperation, and the producers gain in that 
they can incorporate into the scheme of past 
experiences the limitations of certain physical 
and chemical methods and combinations. This 
information may well be arranged in the early 
stages of manufacture as it will pay cash dividends 
in labor economy if it has the full coéperation of 
the drafting and modeling departments. 

In considering, in a broad way, the color effect 
of any structure it should be recalled that its 
mass color will largely decide whether it will be 
outstanding in a pleasing or in an offensive 
manner or whether it will be swallowed up in the 
surroundings and be ‘“‘just another building.”’ 
It should always be remembered that too strong 
colors have a tendency to repel and may defeat the 
good intentions of their use. Mass color will 
determine the feeling of weight, substantiality, 
solidity, and suitability of purpose for which 
erected probably as much as will its general 
design. Terra cotta may be safely confined to 
the lighter tones of cream, tan, gray of warm tone, 
certain pale greens, and the accustomed warm tones 
of some stones, brick, wood, and other building 
materials. The use of atmospheric blues and 
purples for general usage should be weighed very 
carefully and used reservedly. The strong pure 
yellows, blues, greens, browns, and blacks should 
be reserved for their value in giving added strength 
and accent to the ornamental features which hold 
the interest at a closer view of the structure. 

It has been found that aerial perspective has a 
graying and softening effect on colors and should 
be carefully considered when planning color work 
at great height or the possible effect from the 
airplane point of view. 

It is a fact that interior colors in half or subdued 
light will prove more satisfactory if used in fuller 
intensity than if used in similar ways in full 
sunshine areas. 

Scale is also a governing factor in the planning 
stage. It is known that large areas of a given 
color will give a stronger and heavier effect than 
like colors used in smaller areas at like distances. 

The possible effect of contiguous areas and 
spots of color must be given full consideration. 

It would be well to use strictly high-fire colors 
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and to avoid, as far as possible, the use of 
low-fire colors. There may be use for certain of 
these colors in reproducing emblems or trade- 
marks but as a whole they have a tendency to 
give a note of brilliancy which is only relatively 
permanent and is not consistent with the field of 
deep rich finishes in an almost endless array of 
hues, shades, and tints and their combinations. 

Quantity and distribution of color in ornament 
depends mainly on its size, scale, style, character, 
and extent; on the taste and ideas of the archi- 
tects; and lastly, but extremely important, the 
financial ability and attitude of the owner. 

Structures present varied appearances and 
create varied impressions due to their color 
treatments. It may be strictly a predominating 
monotone without ornamentation depending 
wholly on its grouping of masses, repetition of 
horizontal or vertical lines and bands, arrange- 
ments of plain areas, window openings, set-backs, 
and sky lines. This may be enriched by the 
addition of ornamental bands, panels, window 
and door trim in simple or elaborate style in 
monochrome like the field color of the entire 
structure. This monochromatic effect may be 
relieved and made more interesting by the addi- 
tion of plain areas of color and the addition of 
color to the ornamental features. This ornament 
should best be consistent with the style of archi- 
tecture in hand and can be colored in bichromatic, 
trichromatic, or polychromatic manner to create 
interest, brilliancy, and strength by the use of 
color schemes of contrasting, complementary, or 
harmonious nature. 

Certain types of ornament adapt themselves 
well to coloration. Ornament, which has a 
definite background field upon which the various 
ornamental features are arranged, gives a splendid 
opportunity for color application and may be 
treated in various manners. A number of such 
treatments are suggested as follows: 


(1) Color individual pieces strictly in a single 
color which will fit harmoniously into the sur- 
rounding field, be it of terra cotta or other ma- 
terial. 

(2) Color only the background field of the 
ornament in a darker shade of the color of the 


‘3 ornament which may or may not be the same color 
s as the major field color of the building. 
aa (3) Color the background only with a color of a 


contrasting or of a complementary nature in 
comparison to the color of the ornament proper. 
(4) Color the background field with from three 
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to eight shades and tints of the major ornament 
color or as many different colors somewhat evenly 
dispersed over the whole area being treated. 

(5) Color the background to give somewhat of 
a “grille” effect by using very dark blue, very 
dark green, very dark brown, or black. 

(6) Allow the background color to remain the 
same as the field, and color only the ornaments 
proper in a darker shade than the field. 

(7) Color ornaments only as in No. 6, but use a 
contrasting or a complementary color for the 
entire ornament. 

(8) Color ornaments only with from three to 
eight shades and tints of the same color. 

(9) Color ornaments only with a harmonious 
blending of five or more colors somewhat evenly 
balanced in shade or tint and dispersed evenly 
over the entire area with a repetition of the field 
color here and there over the area to act as a 
“tie in’’ for the major field color. 

(10) Color only parts of the arnament here and 
there in a number of colors of the same value 
evenly distributed over the entire area leaving 
possibly some 50% of the ornament in the major 
field color. This has a powerful unifying effect 
for the whole scheme. 

(11) Color both background and ornament in 
colors of a harmonious nature in number limited 
only by the nature, extent, and character of the 
ornament and its ultimate use, position, and 
location. 

(12) Add to any of the above color schemes a 
bright highlighting effect of a metallic nature. 
Silver or copper alloys of gold to produce certain 
red and green golds, and other metals added to 
gold to reduce the cost are not advised as they 
will soon tarnish and become unsightly. Gold of 
high purity, and platinum and palladium for silver- 
white effects should be used. They should not be 
applied too thinly and should be fired to full 
maturity. 

(13) Use highlight ornaments of dark green, 
dark blue, dark gray, dark brown, or black with 
metallic gold or platinum singly or jointly on the 
same project. 

(14) Cover completely either the entire back- 
ground, the ornament, or both background and 
ornament with metallic effects. 

(15) Combine the effects of gold and platinum 
on a mottled enamel to produce a nugget effect to 
which may be added various colors in the back- 
ground or on the ornament. 

(16) Color both background and ornament 
with an enamel as near as possible to gold color 


.and use metallic gold only as a_ highlighter. 


This will produce a “‘solid gold’ effect eco- 
nomically. 

(17) Shade all depressions and low areas of the 
ornament with a monochrome color such as 
brown, green, or gray. The highlights of the 
ornament should be the light field tone and each 
feature of the ornament should be shaded from 
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that tone gradually darkening until the lowest 
depths are reached in the ornament with the 
deepest shade of the color used. 

(18) Shade all depressions of the ornament in a 
polychromatic manner. As many colors may be 
used as conditions allow, but they should be 
selected with a view toward consistent strength. 
The highlights should be left as field color which 
will aid in unifying the work. 

(19) Spatter over the background a dark color 
which will give a receding darker value to it. 

(20) Spatter with dark green, blue, brown, 
gray, or black selected parts of the ornament. 
Evenly distribute the colors. This will give a 
somewhat mottled effect on a smooth background. 


With modifications, these various methods can 
be adapted to all classes of ornaments and con- 
ditions. 

Different effects may be obtained by using 
enamels, either bright or mat, in smooth or mot- 
tled texture. For most satisfactory results, 
a uniform type of finish for both field color and 
ornaments should be used consistently. 


IV. Methods and Materials 


The problems of economical application of 
numerous colors to a terra cotta project are as 
varied and complex as there are styles and 
adaptations of styles of architecture. Types of 
ornamentation from the heavy, bold projecting 
modeling to the bas-relief and merely outlined 
ornament are met with. 
there is ornament of large scale and that of 
delicately detailed work. There are the proba- 
bilities of as many as a dozen colors on a single 
piece, all of which must mature at the same 
temperature. There are also the limitations of 
using two colors side by side which chemically 
cannot be happy together when subjected to the 
kiln fires. To keep down the costs, methods 
must be devised to handle with dispatch possibly 
hundreds of similar pieces. Many methods have 
been tried with varying success. Each problem 
has its own peculiar solution. Some methods of 
color application are as follows: 


(1) By hand painting the various colors in their 
proper places with suitable camel’s hair brushes, 
a slow and costly process, but unavoidable in 
some cases. 

(2) By hand painting and spraying jointly, 
using each where most practical. 

(3) By spraying with a suitable air gun in 
designated areas. This method calls for covering 
or masking other colors which have previously 
been applied. Plaster cutouts and shields have 


In each of these classes’ 


been used. Rolls of clay have been successfully 
used. Strips of gummed paper have their place. 
Thin strips of plywood, celluloid, and linoleum 
may be used. Rubber cement flowed on thickly 
protects other colors and can be readily removed 
as a film after it has dried, carrying with it all 
color which has overlapped from the spraying of 
adjacent color. This method requires repeated 
handling and much hand work, but is the only 
solution in specific cases. 

(4) By superimposing one color over another 
by brushing or spraying. Dark colors may be 
readily applied over light ones and in some cases 
light ones over dark ones. The addition of 
glycerine retards rapid drying and allows smoother 
brush application. Unless carefully done there 
may be undesirable irregularities in the finished 
surfaces. 

(5) By spraying a dry or dust coat over other 
enamels. By the addition of as high as 2% gum 
arabic to the underenamel, making it quite hard 
when dry and omitting all gum from the over- 
enamel which leaves it softer than the under- 
enamel, the highlights may easily be brushed off 
with a stiff brush or a piece of coarse burlap. This 
effect may also be attained by the use of a suitable 
spray gun to spray the color directly where 
wanted, thereby eliminating any brushing off or 
further handling. A soft blended effect may be 
obtained in this way by spraying a number of 
different colors adjacent and over each other. 

(6) By brushing or spraying semisoluble mix- 
tures and emulsions over suitable underenamels. 
Colors darker than the underenamel will probably 
be more successful, although tin oxide and 
glycerine over dark enamels have produced some 
interesting results. 

(7) By the use of soluble metallic salts dissolved 
in a solution of glycerine and water in proportion 
of 1 to 4. This is brushed in small areas and 
sprayed in larger ones over a suitable under- 
enamel. As each plant has its own time-tried 
successful enamels, conditions, and traditions. 
Trials must be made to ascertain which of these 
will be best suited to receive these soluble colors. 
In a general way they have been most successful 
over semimat, raw, light-tint enamels. The 
following chemicals may be used individually 
in proportions up to saturation point or may be 
blended to produce many useful delicate and 
strong colors: the sulphates and chlorides of 
cobalt, manganese, chromium, iron, nickel, and 
zinc: nitrate of uranium and bichromate of 
potash. 


This method has its particular place in the 
application of many different colors to small and 
intricate ornaments, rosettes, buttons, narrow 
moldings, and lines as in letter panels. It is also 


well adapted to decorating upstanding features 
finished on all sides. 
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On the more ornamental features the colors are 
brushed on with soft flat brushes of suitable size 
directly over the underenamel which has been 
applied either in a smooth or mottled finish. 
There is no shielding, masking, or covering of 
parts to be done, the results are uniformly smooth 
and all but the initial handling is eliminated. 

After spraying the required underenamel, the 
work in hand should be laid out completely at a 
convenient height for decorating including all 
special and extra pieces. If more than one set of 
each is required, all sets should be assembled and 
the coloring carried along together. There are no 
tricks or kinks in applying these colors. Any one 
in the plant who has a fairly steady hand and can 
write can become a good decorator in a short 
time. Should requirements call for a number of 
colors, each color can be assigned to a different 
decorator resulting in shorter decorating time. 

To facilitate the location of colors there should 
be on hand a fairly large detail color drawing or 
plan, or a colored photoenlargement indicating 
the exact location and extent of each color. 

One coat of color stain generally suffices. 
In some cases darker shades may be obtained by 
the application of two or more coats, allowing 
drying between coats. 

Mottled finishes aid in hiding any possible 
showing of brush marks or streaks. 

Glycerine content may be increased to retard 
rapid drying on absorbent enamels or more gum 
may be added to the underenamel. 

Some stains show no color before firing. To 
these may be added a small quantity of acid dye 
such as is used in the textile industry. This will 
clearly define the progress of the work. 

There is definite economy in the use of this 
method of coloring. The preparation requires 
no grinding or ball mill, the labor cost of 
application is greatly reduced, and results are 
more certain. It is not applicable to all classes 
of work, but where adaptable it will repay in 
good measure any time spent in experimental 
research work. 

It has been found useful to present in concrete 
visible form the possibilities of a particular piece 
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of work. A piece or typical section of the work 
should be pressed, finished, and dried (but not 
fired necessarily); then it should be given a coat 
of shellac and painted with artists’ tube oil colors 
in exactly the colors of the enamels. This will 
give a study which can be altered if not satis- 
factory, can be studied at suitable distance or 
height and will preclude any doubts as to what 
the finished effect will be. Color photographs 
may be made of this and submitted to distant 
clients. A simpler method, but not as effective, is 
the use of photos colored with water colors or 
colored pencils, or color sketches with which 
should be sent samples of colored enamels to 
be used. 

To a large extent the terra cotta manufacturer 
is faced with uncharted means of procedure, and 
the pioneering way of trial and error will probably 
establish practical working methods, processes, 
and formulas more rapidly than the more tech- 
nical methods of research. In the future, how- 
ever, these methods will doubtless be less fruitful 
and give way to improvements born out of the 
more arduous probing of underlying principles 
and underlying facts. 

Polychrome terra cotta has its logical and 
undisputed place in the field of building materials. 
A good start has been made due to good work done 
and promotional advertising and the future holds 
promise of broader usage. To be able to do his 
part, the manufacturer must fit himself to speak 
intelligently and convincingly in a_ colorful 
language of word and example to those who are in 
a position to put this material to good use. In 
this way he will add to already beautiful masses 
and shapes, a decorative, artistic value and 
charm by the sensible and judicious use of color. 
He thereby will be adding to its material aspect 
qualities which are intangible, inexpressible in 
grams or liters but awakening a certain peace, 
satisfaction, and inward thrill. This may be the 
idle dream of the artist but it can be definitely 
harnessed to give interest and value to commercial 
struggles and activities. 


WESTERN TERRA CoTTA COMPANY 
KANSAS City, KANSAS 
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RECENT DEVELOPMENTS IN ARCHITECTURAL CERAMICS* 


By J. BuRN HELME 


ABSTRACT 


Since 1925 a space-enclosing type of architecture con- 
sisting of an integrated skeleton of structural members, 
sheathed in an envelop of surfaces, has been developing 
new design characteristics for brick, terra cotta, and glass. 
The new economic esthetic called functionalism has led 
to a changed attitude on the part of the architect and 
client to these moderate-cost and straightforward ma- 
terials. Terra cotta, no longer imitative of other ma- 
terials, is now developing its own appropriate plastic forms. 
There results a stream-lined architecture with a plastic sur- 
face for the structure within. The problem of color in archi- 
tecture has developed more satisfactory solutions in the 
experience of Ely Jacques Kahn and in the McGraw-Hill 
Building by Hood, Godley, and Fouilhoux. The com- 
pletion of the lovely pediment at the Pennsylvania Museum 
of Art in Philadelphia is a noteworthy and scholarly con- 
tribution to color design. New uses for glass have been 
noted in Germany during the last five years. The de- 
velopment of structural and decorative cast glass has been 
steady and consistent in this country, but the architects 
have lagged in appreciation of the new design character 
latent in transparent and translucent window glass. 


I. Introduction 


In the mind of the architect brick, terra cotta, 
and glass have been developing new design 
characteristics, particularly since 1925. This 
change originated in new conceptions of archi- 
tectural expression. Fundamentally, these new 
conceptions have resulted from two factors, 
(1) the exploitation of steel and reinforced con- 
crete as load-bearing members, and (2) a rebirth 
of the old comprehension of architecture as en- 
closed space projected from a logical plan, rather 
than as a series of facades masking and sometimes 
warping the interior arrangement of a solid. 
These factors permit and encourage the enclosing 
of space by an integrated skeleton of structural 
members sheathed in an envelop of surfaces. 
It is as media for this enclosing envelop that 
ceramic materials have developed their new 
significance. 


II. Development of a New Esthetic 


Brick and terra cotta, which have a long and 
honorable past as structural and decorative 
materials of great durability, can be produced 
in this country at moderate cost. For this 
reason their inherent beauty has been over- 
shadowed during the ‘“‘extravagant decades’ of 
this century by more expensive materials. A 
false sense of values caused inexpensive media to 
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be relegated to places in the structure seldom 
seen, while visible facades were treated in a more 
“elegant and solid’’ manner. During the past 
eight years, however, an increasing number of 
architects, among whom Ely Jacques Kahn is a 
leader, has become conscious of this fallacy 
and has advocated simplicity, economy, and 
even austerity as prime essentials of design. 
Other architects have begun to push the trend 
toward a more economic architecture only when 
the necessity of economy pressed upon them. 
The economic esthetic, loosely but popularly 
called functionalism, born in this country, reared 
abroad, and now of an international character, 
has finally put an end to the distinction between 
the cheap and the expensive as a relative com- 
parison. Any such comparison must now be 
absolute. The implications of this changed atti- 
tude for such low-cost and_ straight-forward 
materials as brick and terra cotta are far-reaching 
from the viewpoint of design. Terra cotta as a 
result has been freed at last from the handicap 
of imitating stone, under which it has labored 
since early in the Renaissance, and is beginning 
to develop its own appropriate plastic forms. 
Such a light, impervious, and moldable material 
is the natural complement to steel and concrete 
and expresses the enclosed-space conception of 
contemporary architecture more readily than less 
accommodating and pliable media. With terra 
cotta properly handled over steel and concrete 
skeletons, a stream-lined architecture natural to 
all three of these materials is rapidly developing. 


III. 


Such a plastic use of terra cotta has been made 
by Mr. Kahn in the Squibb Building, New York 
(1930), where he found that a careful selection of 
a white-coated brick and terra cotta made an 
interesting arrangement. The upper floor span- 
drels appear to hang upon the steel frame and are 
contoured in a fashion not at all resembling stone. 
The continuous terra cotta spandrels used by 
Raymond Hood in the McGraw-Hill Building, 
New York (1931) are plastic in a different fashion. 
The smoothness and sheen of the hung surfaces 
suggest definitely the uniform plasticity of a 
stream of molded ashlar blocks shaped by ma- 
chine. 


Application of the New Ceramic Esthetic 
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The plastic quality of terra cotta was ap- 
preciated in Great Britain even earlier than in 
America. An outstanding example is Summit 
House, London, by Westwood and Emberton. 
Where a building is definitely a plastic con- 
ception, deriving its design from reinforced con- 
crete, the softened edges natural to faience are 
most valuable in expressing “‘plasticity’’ in a 
material more agreeable than concrete itself. 
When stone is used in the same connection, its 
sharp edges are apt to make the result disagree- 
ably angular and restless. Summit House is 
essentially a plastic expression of the steel 
armature that frames it. The batter of its walls 
and its softened edges derive from concrete but 
are reproduced in the far more sightly buff- 
glazed faience—a material that glows like the 
travertine of Rome when the sunset catches it. 
Mr. Emberton has stated to the writer that one 
of his reasons for using faience was that the 
simple repetitive nature of the design made it 
both appropriate and economical. In the second 
place, the portion now completed constitutes only 
one-half of the projected whole. When the 
remainder is built, the existing half can be washed, 
at the cost of a few pounds, so as to be indis- 
tinguishable, whereas if stone were used years 
would elapse before the whole building would be 
an even tone. As the faience blocks were not 
ground, the joints are evident, and the blocks 
have been so arranged that the joints form a regu- 
lar pattern. Faience buildings are sometimes 
spoiled when the pattern formed by the joints is 
not related to the general design.! 

It is interesting to note the greatly increased 
use of brick as a surface material in recent 
architecture. Mr. Kahn has employed it con- 
sistently in this way over a period of years, 
notably in Number Two, Park Avenue (1927), 
the Squibb Building (1930), and the Casino Build- 
ing, 1410 Broadway (1931), all in New York 
City. The firm of Howe and Lescaze has found 
black- and gray-glazed brick a useful and ex- 
pressive surface medium as a facing for the austere 
Philadelphia Savings Fund Society Building 
(1932). Brick as an inexpensive and permanent 
building material with definite architectural 
scale, with a surface impervious to moisture, 
and with a range of color and texture permitting 


1 See Christopher Hussey, ‘“‘Faience as a Medium for 
Modern Architecture,’’ Architectural Rev. [London], 70 
[419], 101-104 (1931). 
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great variety and flexibility in use, is playing an 
important part in the development of the economic 
esthetic. 


IV. New Concepts of Color in Architecture 


The trend toward a greater use of color in 
architecture has been evident for a number of 
years. The London International Exhibition 
of Persian Art (1931) and other popular archeo- 
logical revivals originating in Egypt, Mexico, 
and the Southwest in the United States have 
quickened this tendency. George Howe of 
Philadelphia sees the present tendency toward a 
greater use of color in architecture as an attempt 
to conceal, for purposes of popular acceptance, 
the reality of the economic esthetic. That the 
trend to color is more than a popular fad, however, 
seems to be indicated by the development of a 
new approach to color design in the fields of brick 
and architectural terra cotta. 

The successful completion in polychrome by 
Stanford White of the Madison Square Presby- 
terian Church, New York (1906) was the in- 
spiration for a great quantity of unstudied, over- 
ornamented, and rather vulgar polychrome 
facades from the hands of architects inferior to 
Mr. White in personal talent and understanding. 
Contemporary with this phase ran the unfortu- 
nate trail of monochrome imitations of stone 
architecture, with over-precious ornament and 
detail—unfortunate because eventually there 
grew in the mind of the public the idea that be- 
cause it was being used imitatively terra cotta 
was cheap and unworthy. The curious lack of 
perception of architects at this time is difficult 
to explain. For this public reaction they must 
take the responsibility. 

Then seven or eight years ago Ely Jacques 
Kahn began to experiment with polychrome terra 
cotta in wide bands on the upper stories of tall 
buildings as a more fitting decorative termination 
than projecting entablatures. Number Two, 
Park Avenue, New York (1927) is an outstanding 
example of this treatment. It immediately 
became evident that resulting forms were more 
appropriate to terra cotta than had been designed 
for some time. Mr. Kahn has continued his 
studies of the use of color in architecture and has 
pioneered in this field. He now conceives that 
color is truly used when handled in masses as a 
part of the structure rather than as applied 
ornament—a return to the great days of Persia 
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and Lombardy. The experience which Mr. Kahn 
has gathered from actual construction makes him 
feel definitely that spotting a building with little 
masses is more dangerous and less important than 
the use of monochrome, whether it be brick or 
terra cotta. It is largely for this reason that 
during the past few years he has experimented 
with a number of buildings in white with a 
certain amount of black brick or terra cotta 
as a contrast. 

Cass Gilbert of New York, pioneer user of 
glazed terra cotta on a big scale (the Woolworth 
Building), has been led by his observation and 
experience to the same conclusion as Mr. Kahn. 
Mr. Gilbert believes that unless color is used in 
broad masses on the exterior of high buildings 
it is not effective as decoration. 

The two most spectacular examples of chro- 
matic terra cotta are the Carbon and Carbide 
Building, built some years ago in Chicago, and 
the McGraw-Hill Building. From a structural 
point of view these buildings provide an interest- 
ing contrast. The former is expressed by a 
monumental, sculpturesque type of architecture 
in which the green terra cotta with gold relief 
gives the feeling of a solid masonry wall. The 
McGraw-Hill Building is of a space-enclosing archi- 
tecture with continuous horizontal spandrels of 
blue-green glazed terra cotta alternating with 
great horizontal areas of glass. The color has 
been happily chosen to react to varying lights and 
to reflect changing sky values. These variations 
give a great deal of added interest to the glazed 
surfaces. 

The polychrome terra cotta on the Penn- 
sylvania Museum of Art, the pediment of which 
has just been installed, is a magnificent experi- 
ment and, even if somewhat archeological in 
approach, is noteworthy by reason of technique 
and workmanship. The modeling of details 
to define color areas is a definite advance 
in method toward a design quality inherent 
in terra cotta. 

Color arrangement in the Chicago Fair, 1933, 
will show the American public the effect which 
real color in large masses may produce. Mr. 
Kahn has found that hitherto the client has been 
timorous of approving a color structure, not that 
he may doubt the architect’s ability, but because 
he is afraid of color merely as a possibility. He 
suggests the potentiality of a public interest in 
this first exposition using massed color, which the 
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American Ceramic Society might intelligently 
follow up. 


V. New Design Characteristics in Glass 


New uses for glass have been most spectacular 
in Germany during the last five years. The de- 
velopment of structural and decorative cast glass 
has been steady and consistent in this country, 
but architects have lagged in appreciation of the 
new design character latent in transparent and 
translucent window glass. The new structural- 
membered skeleton architecture, permitting space 
to be enclosed in an envelop of surfaces, en- 
courages admission of ever-increasing quantities 
of natural light to the interior. This tendency 
is well exemplified in both the McGraw-Hill 
Building and the Philadelphia Savings Fund 
Society Building. 

The exception taken to too considerable heat 
losses through large glazed areas has not been 
properly answered in this country. The archi- 
tect must frankly accept the necessity of double 
sheets of glass with an insulating space between, 
or of vacuum blocks which are as interesting as 
brick from the viewpoint of scale. These blocks 
possess a great insulating value, reduce condensa- 
tion, and effectively eliminate the infiltration of 
air. With the further development of air- 
conditioning (controlled temperature and humid- 
ity) such treatments as those suggested will be- 
come more common for great glazed areas. The 
objection to glare from large window areas can 
be countered by the use of translucent prisms, 
or with transparent glass by the employment of 
the venetian shade or of controlled drapes. The 
possibilities for glass in the field of artificial light- 
ing through the development of cast glass used 
as an integral part of the architectural design 
have been thoroughly explored, but in the field of 
natural lighting the design treatment of glass as a 
lighting surface has been scarcely considered in 
this country. 


VI. General Conclusion 


The future of the ceramic industries in provid- 
ing surface media for the new shape-enclosing 
architecture of this country is favorably condi- 
tioned in the minds of architects by the durability, 
moderate cost, lightness, and flexibility of brick, 
terra cotta, and glass. 


DEPARTMENT OF ARCHITECTURE 
PENNSYLVANIA STATE COLLEGE 
STATE COLLEGE, PA. 
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Officers of the Industrial Divisions 


E. peF. Curtis H. F. KLeInFELDT 
A. I. ANDREWS VV. KELSEY 

W. N. Harrison } Enamel ee 

H. H. Brau H. E. Waite 

S. R. ScHo-es } Glass 


“WIN WITH WISDOM” 
Another Approval of the Bulletin 


We have noticed with considerable interest the second 
issue of The Bulletin. It is better than the first. 

The listing of the corporation members is a fine idea. 
It will let us know who are with us and who we must get 
after. M. G. Bascock 

I have been reading over the two issues of The Bulletin 
of the American Ceramic Society and I want you to ac- 
cept my congratulations on its design. The executives in 
the ceramic industry should be more interested in it now, 
and I feel that this interest will be of considerable help 
to the Society. C. E. BALBs 


Why not more volunteers to ‘‘get after’? more corpora- 
tion members. 

No matter how little a corporation manager may value 
a centralized agency for the promoting and recording of 
results of ceramic research and education, and no matter 
how broadly and thoroughly organized research and con- 
trol laboratories he may have, it is a fact that corporations 
are being rendered an informational service and are being 
benefited by the promotional work of the American 
Ceramic Society, the monetary value of which is far 
greater than the annual Corporation subscription of 
$25.00. 

It is significant also that the leaders in the work of the 
Society are most largely men belonging to the technical 
staffs of the most progressive and successful corporations. 
Significant also is the fact that liberality in broadcasting 
through this Society and freely giving permission to their 
technical personnel to serve in official and committee 
capacities in this Society is the general practice of the 
most progressive and successful corporations. 

There should be a realization that no man is capable of 
originating and creating all of the basic and applied in- 
formation which he uses. Indeed one originates but very 
little of the information he employs. Each person is 
dependent on what others have given to the general fund 
of information for most that he knows. 

On $25.00 a year no person or no corporate technical 
personnel could collect, edit, and classify the Ceramic 
Abstracts which the American Ceramic Society publishes 
each month. This service alone is worth many times 
$25.00 of any corporation’s money no matter how many 
or how few technologists the firm employs. 

What distinguishes technologists most is the ability 
to use information. The ability to create new ideas is the 
rare talent of the inventors whose patent rights are pro- 
tectable. 


} Refractories 


J. O. EveRHArt 
Equipment W. C. RUECKEL 


WALTER TIMMERMAN 
EL. Terra Cotta 


Louis NAVIAS 


R. F. GELLER } White Wares 


Wisdom is ability to use information, but ability without 
information is not very productive. 

Ability can be hired for a wage but information must be 
cultivated and recorded. It is for the cultivation and 
recording of information to be used by hired men of abil- 
ity that technical societies are maintained. Since tech- 
nical men are essential to ceramic industrial development 
and control, so is the American Ceramic Society. 

Corporations should pay the Society a wage ($25.00 per 
year) for services rendered. 

You can not Win with Wisdom without 
made available. 


knowledge 


WHY SUPPORT OF TECHNICAL SOCIETIES BY 
CORPORATIONS? * 


The researches in laboratories devoted to pure science 
furnish the raw material which the engineer uses as a basis 
for industrial development. 


The above statement is almost axiomatic. 

That the work of the engineer is made possible by the 
work of the scientist has, quite correctly, been urged as 
a reason why the engineering profession and industry 
generally should support scientific research and likewise 
should support scientific publications by means of which 
the results of research are made known to the public. 

It is a well known and generally approved practice in 
the medical profession to assess charges for services partly 
in proportion to the patient’s income. It involves just 
as much labor on the surgeon’s part to perform an ap- 
pendectomy on a day laborer whose wages are fifteen dol- 
lars per week, as upon the millionaire whose income is 
$100,000 per month. Yet the charges will be very differ- 
ent in the two cases; for, presumably, the health of the 
millionaire means financially more to him and his family 
than does that of the laborer. It is not at all a case of 
assessing ‘‘all that the traffic will bear,’’ but merely a re- 
cognition of the relative value to the patient of services 
rendered. 

The parallel with scientific publications is very close. 
It costs the American Institute of Physics no more to send 
a copy of the Physical Review to the library of a large manu- 
facturing concern than to the youngest assistant in a 
physics laboratory. Yet the potential and, in many cases, 
the actual value of the publication is very different to 
these two classes of subscribers. 


* Abstracted from ‘‘Physics Forum” Phys. Rev.. 4 
[8], 422 (1933). 
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ACTIVITIES OF THE SOCIETY 


In recognition of this differential a few companies con- 
tribute to scientific societies and their publications by 
corporation memberships, advertising in journals, and 
the like. The extent of such support should be greatly 
increased. 


OUR ORGANIZATION STRUCTURE 

As listed in Article VI of the Constitution* our service 
committees are (1) Standards, (2) Research, (3) Geological 
Survey, (4) Data, (5) Education, and (6) Coérdinating 
Service Council. Now there is one more, (7) Manage- 
ment. 

In addition to these committees there are special com- 
mittees appointed by the Board of Trustees for specific 
purposes. 

The personnel and chairmen of these committees are 
given in The Bulletin of June, 1933. There has been one 
important change. Albert V. Bleininger has been ap- 
pointed as chairman of the Committee on Education in 
place of W. Keith McAfee, resigned. 

The purposes and scope of activities of these several 
committees are distinctly stated in the Constitution. 

In addition to these service committees there are oper- 
ating committees, (1) Rules, (2) Publications, (8) Mem- 
bership, (4) Sections and Divisions, and (5) Papers and 
Program. The duties of these committees are to provide 
the ways and means by which the Society may serve. 

The structural organization of the Society consists of 
(1) the Board of Trustees, (2) Divisions, (3) Local Sections, 
and (4) Student Branches. 

This comprehensive set-up is simple and operative. 
Results will be obtained in ratio to the extent to which 
each unit of this organization functions. Responsibility 
for the constructive activity of each of these organization 
units rests only in part with the executive heads of each; 
each member of a unit shares in this responsibility for ac- 
complishments. 

At the Annual Meeting the week of February 11, 1934, 
each of these organization units should have a report on 
its 1933 accomplishments and suggestions for future 
activities. 


HISTORY OF THE BULLETIN 
Promotion of Ceramic Research 

On December 19, 1921, the Board of Trustees authorized 
the Secretary to issue a biweekly Bulletin from his office for 
the year 1922. 

The first issue, Volume 1, No. 1, was placed in the mail 
on February 20, 1922. Its book dimensions were exactly 
those in which the present issue of The Bulletin is appearing, 
7°/4 by 105/s inches. The contents were in three columns 
rather than two as at present. 

At the 1922 Annual Meeting of the Society in St. Louis, 
the Committee on Publications unanimously recom- 
mended to the Board of Trustees that The Bulletin be 
issued monthly and under the same cover with the Journal 
and Ceramic Abstracts. The Board adopted this recom- 
mendation and for eleven and one-half years this was the 
practice. 

On July 15, 1933, Volume 12, issue No. 7 appeared under 


/ 


its own cover and again in 7*/,- by 10°/:-inch format. 


Re Bull. Amer. Ceram. Soc., 10 [7], 249 (1931). 
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The editorial in that February, 1922 issue might well 
have been repeated in the July, 1933 issue eleven and one- 
half years later, for the announced purposes and editorial 
limitations have been continued unchanged during the 
intervening eleven and one-half years. 

As to the identical format being used in 1922 as now 
generally adopted as the standard for technical society 
publications, this is more than a coincidence; it is further 
evidence of the soundness of the 1922 conceptions for 
The Bulletin. 


COOPERATION OF EDITORS OF CERAMIC TRADE 
JOURNALS 


George Cooper, Managing Editor of the Glass Industry, 
102 Maiden Lane, New York, N. Y., has prepared an edi- 
torial endorsing the issuance of The Bulletin under its 
own cover and in a larger format. 

Arthur Kimes, Managing Editor of The National Glass 
Budget, 313 Sixth Ave., Pittsburgh, Pa., has verbally en- 
dorsed The Bulletin as an essential medium for promoting 
the informational services for which the American Ceramic 
Society is maintained. 

George Cooper has gone further; he offers free a year’s 
subscription to the Glass Industry to each new member of 
the Glass or Refractories Division secured in 1933. 

H. #2. Rosenberg, President of Industrial Publications, 
Inc., publishers of Brick and Clay Record and of Ceramic 
Industry, has given promice to collaborate with our Mem- 
bership Committee in the securing of Corporation Mem- 
bers. 

Karl Turk, editor of The American Enameler, in the 
July-August issue, has issued an editorial entitled ‘‘Let’s 
Be Fair’’ and states in part: 

It was the Enamel Division of the American Ceramic 
Society that formed the nucleus of this steadily growing 
industry and the untiring efforts of the Society, guiding the 
industry in its infancy and pointing the way to greater 
achievements, that brought it to its present standing. 

LeRoy W. Allison, in a forceful editorial in the Septem- 
ber issue of Ceramic A ge, says in part: 

In the interests of research and the furtherance of the 
broad fields of ceramics, the American Ceramic Society is 
to be commended on the progressive step it has taken in 
the development of its literature. We refer specifically to 
the new Bulletin of the Society, which, in two issues, has 
demonstrated rather forcibly and most effectively that it 
has a distinct province in advancing the work, the aims, 
and the object of the organization. 


COOPERATIVE MEETING 


The Electrochemical Society, Inc., and 
The American Ceramic Society, Inc. 

Supject: (1) Insulation and Insulators; (2) Electric 
Furnace Refractories 

PLace: Grove Park Inn, Asheville, N. C. 

Time: April 26, 27, and 28, 1934. 

Seven persons who are makers or users of electrical in- 
sulators have tentatively promised to contribute to this 
program: S. D. Morgan, H. Eugene Mason, V. Karape- 
toff, J. W. Williams, J. B. Whitehead, Dr. Hill, Dr. Stoop, 
L. E. Barringer, and E. J. Murphy. 

Suggestions and inquiries are solicited. 


. ‘ 
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TRANSLATION OF FOREIGN ARTICLES AN ACTIV- 
ITY OF THE GLASS DIVISION 


Several members of the Glass Division wanted transcript 
complete with illustrations of some articles published in 
German. A “‘pool’’ was made, each member subscriber 
contributing $5.00. The translations, with full credit to 
the journal in which the articles appear, are mimeographed 
at the Society’s executive office and mailed to the trans- 
lation fund subscribers. 

The papers thus far translated and mimeographed are as 
follows: 


(1) Physical and Chemical Decolorization 
By Georg Jaeckel 

(2) Uber die Lauterung des Glases 
By G. Gehlhoff, H. Kalsing, and M. Thomas 

(3) Uber die Konstitution des Glases. I. 
By W. Weyl 

(4) Zahigkeitsmessungen an technischen Glasern und 
ihre Bedeutung fiir die Wirtschaftlichkeit der 
maschinellen Formgebung 
By W. Miillenseifen and K. Endell 

(5) Bedeutung und Missbrauch der Bezeichung ‘‘Hart- 
glas”’ 
By P. H. Prausnitz and E. Berger 


This enterprise was started informally without thought 
of what possibly might be developed. There are now 
forty-two subscribers at $5.00 each. 

Although started by the Glass Division as a service to 
members of that Division, the ‘‘news”’ has spread, resulting 
in inquiries by some whose major affiliations are not in the 
Glass Division. The Glass Division officers, now that this 
“Topsy” idea is maturing into something worth while, 
gladly extend the opportunity of subscribing to those who 
may be interested. Twelve articles for $5.00. 


OUR 1934 ANNUAL MEETING 
HOTEL NETHERLAND PLAZA, FEBRUARY 11 TO 16 


A Notice to Program Contributors 


The purpose of the abstract is to give (1) a 
more definite description of the nature and 
scope of the paper than can be conveyed in 
the title, (2) the essential results insofar as may be possible 
in the limited space allowed. It is hoped that the advance 
publication of these abstracts will prepare those attending 
the Meeting to consider the papers more intelligently and 
with much greater interest. Authors are urged to cooperate 
in this effort by preparing their abstracts carefully with this 
end in view. Greek letters, unusual symbols, and com- 
plex mathematical formulas should not be used. These 
abstracts will be published in the program. They are 
understood to be ready for final publication as submitted. 
Authors will have the opportunity to correct any misprints 
in the program before final publication in the Journal. 
Abstracts must contain no more than 350 words. 

Exact references should be given to previous 
publications (of the author or others) with 
which the audience should be acquainted in order to under- 
stand the paper. 


Abstracts for 
Program Book 


Bibliography 


ACTIVITIES OF THE SOCIETY 


The number of minutes required to present 
the paper briefly but adequately should be 
indicated. The author should make this 
estimate carefully. It may be necessary to decrease the 
time asked, but the Program Committee will be guided by 
the estimate insofar as time and the rights of others may 
permit. 


Time for 
Presentation 


The abstract must be typed. 

This is copy for the printer and it is desired to 
print promptly and with as few corrections as 
possible in proof. 

To be included in the program book this abstract must 
be in the hands of the Secretary not later than December 
15. There will be no Supplementary Program. 

By articles in its Constitution and By-Laws the Society 

reserves the right of original publication of all contributed 
papers presented at its meetings. 
Only committee reports and papers reviewed 
by a Division Editorial Committee will be 
preprinted and then only in the Journal or The Bulletin 
issues of December, January, and February. 


Important 
Notice 


Preprinting 


LOCAL SECTION NEWS 
PITTSBURGH SECTION 


On September 19 the Pittsburgh Section of 
the American Ceramic Society will hold a 
meeting at 8 P.M. in the Fellows Room at 
Mellon Institute. Charles C. Nitchie of the Bausch and 
Lomb Optical Company will speak on ‘‘Spectrographic 
Analysis.’”’ Mr. Nitchie plans to have a number of in- 
struments on display which would be useful in the ceramic 
laboratory, including the quartz spectrograph with the 
accessory equipment necessary for analytical work. He 
will exhibit slides and spectrographic plates illustrating 
particularly the value of this equipment in research on 
ceramic materials. 

Ouiber The October meeting of the Pittsburgh Section 
Meeting will be held at Pennsylvania State College in 
conjunction with the ceramic conference on 
October 20 and 21. The subject of this conference will be 
“Heat Treatment of Ceramic Materials.’’ The Pitts- 
burgh Section is planning to make arrangements for trans- 
portation but these plans are not yet completed. 

A detailed program for this meeting follows. 


September 
Meeting 


SYMPOSIUM ON HEAT TREATMENT OF CERAMIC 
MATERIALS 


The meeting will be held under the joint auspices of 
the School of Mineral Industries of Pennsylvania State 
College and the Pittsburgh Section of the American Ce- 
ramic Society at the Mineral Industries Building, State 
College, Pennsylvania, Friday afternoon, Oct. 20, and 
Saturday morning, Oct. 21, 1933. 

The technical program has been arranged as follows: 


(1) Change of Phase and Change of Constitution in 
the Solid State. 

By R. B. Sosman, Research Laboratory, U. 
Corporation, Kearny, N. J. 


S. Steel 
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(2) Some Aspects of Glass Annealing 

By J. T. Littleton, Chief Physicist, Corning Glass Works, 
Corning, N. Y. 

(3) Influence of Heat Treatment on the Diffusion Prop- 
erties and Color of Glasses 

By H. H. Blau, Director of Research, MacBeth-Evans 
Glass Co., Charleroi, Pa. 

(4) Developments and Trends in the Heat Treatment 
of Electrical Porcelain 

By E. H. Fritz, Manager, Engineering Department, 
Westinghouse Electrical and Manufacturing Co., Derry, 
Pa. 

(5) Petrography and Heat Treatment of Chromite 
Refractories 

By G. E. Seil, Technical Director, E. J. Lavino Company, 
Philadelphia, Pa. 

(6) Effect of Temperature Treatment on Abrasive Ma- 
terials and Products 

By Ross C. Purdy, Secretary, American Ceramic Society, 
Columbus, Ohio. 

(7) 

(8) Paper on Progress in Heat Treatment of Alloys 
Resulting from Structure Studies 

By D. F. McFarland, Professor of Metallurgy, Pennsyl- 
vania State College, State College, Pa. 

(9) 

(10) Football, Saturday afternoon: Pennsylvania State 
College vs. Lehigh University 


Paper on enamels 


Dinner Friday evening, Nittany Lion Inn 
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THE SOCIETY 


NEW MEMBERS RECEIVED IN AUGUST 
PERSONAL 

Albert E. Marshall, 501 Fifth Ave., New York, N. Y.; 
Consulting Chemical Engineer, Corning Glass Works. 

James W. Pettyjohn, Jr., 22 Sturges Ave., Mansfield, Ohio; 
Mill Room Assistant, Westinghouse Electric & Mfg. 
Co. 

G. W. Swenson, Minnesota Mining & Mfg. Co., 791 Forest 
St., St. Paul, Minn. 


GLASS DIVISION SUMMER MEETING* 


Cook Forest, Pennsylvania, Week-End of September 29, 
1933 


There are accommodations for only FIFTY men and 
reservations should be made as early as possible. Arrange- 
ments for transportation should be made with Jack Wag- 
goner, Mellon Institute, Pittsburgh, Pa. 

It is suggested that extra blankets be brought in case of 
exceptionally cool weather. 

Note: When making reservation, please state if trans- 
portation is desired or if there is any spare room in your 
car 


* See also Bull. Amer. Ceram. Soc., 12 [8], 268 (1933). 
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ROSTER CHANGES IN JULY* 


CORPORATION 


Alton Brick Company, Eben Rodgers (voter), 3832 West 
Pine Blvd., St. Louis, Mo. (Alton, III.) 


PERSONAL 


Edwards, F. Moorland, 74 E. Lane Ave., Columbus, Ohio. 
(Robinson Ciay Products Co., Mogadore, Ohio.) 

Heck, Frank G., Box 522, Norristown, Pa.; E. J. Lavino 
& Co. (317 Gardner Ave., Trenton, N. J.) 
Hull, Walter A., Box 1074, Santa Fe, N. M. 
E. Third St., Salem, Ohio.) 

Kautz, Karl M., 611 Andrews Ave. N. E., Massillon, Ohio. 
(162 Twelfth Ave., Columbus, Ohio.) 


* The address within parentheses represents the old 
address. 
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Klinefelter, T. A., 3733 Veazey St. N. W., Washington, 
D. C.; Bureau of Standards. (Lord Hall, Ohio State 
University, Columbus, Ohio.) 

Longenecker, H. L., 614 Polk St., Raleigh, N. C. 
(N. C.) 

Rossell, H. A., Great Falls, Mont. 
lin, Mo.) 

Shartsis, Leo, Bureau of Standards, Riverside, Calif. 
(Crestmore, Calif.) 

Smith, Thad O., Ravensdale, Wash. (Kansas City Terra 
Cotta & Faience Co., Kansas City, Mo.). 

Stephenson, Samuel R., 808 Park Ave., Elyria, Ohio. 
(Stephenson Brick Co., Decatur, Ala.) 

Vachuska, Edward J., 3518 Daisy Ave., Cleveland, Ohio. 
(Lord Hall, Ohio State University, Columbus, Ohio.) 
Whitesell, Robert J., Altorfer Bros. Co., Peoria, Ill. (404 

S. Mathews, Urbana, III.) 


(Wilson, 


(1710 Byers Ave., Jop- 


NOMINATING COMMITTEE “B” REPORT 


Committee ‘‘B’’ nominates officers for 1984-35 for the 
American Ceramic Society as follows: for President, W. 
Keith McAfee; for Vice President, J. M. McKinley; and 
for Treasurer, H. B. Henderson. 


OUR PRESIDENT OFF TO INTERNATIONAL CON- 
GRESS OF CERAMICS 


Milan, Italy, September 16 to 25, 1933 


Dr. and Mrs. Hostetter sailed for Europe on the Aqui- 
tania on September 7, 1933. Their time will be partially 


occupied on business, but the International Congress of 
Ceramics in Milan will be their immediate objective. 


EQUILIBRIUM DIAGRAMS 


The Journal of the American Ceramic Soctety for October 
will be devoted exclusively to a compilation of diagrams 
showing phase equilibriums in fused ceramic masses. 
Ceramic Abstracts, prepared for October, will be combined 
in an October-November joint issue. 


GRINDING WHEEL MANUFACTURERS ASSOCIA- 
TION MEETING 

The meeting of the Grinding Wheel Manufacturers 
Association will be held at Buckwood Inn, Shawnee-on- 
Delaware, Pa., September 21 and 22. The Buckwood 
Inn offers special low rates of $7.00 per day with greens 
fee of $1.00 for guests using the golf course. There are 
also available a variety of other recreational facilities, 
both outdoor and indoor. 

Reservations should be made by letter to the attention 
of W. H. Westwood, Manager. 


STUDENT COURSES AT CHEMICAL EXPOSITION 


W. T. Read, Dean of the School of Chemistry of Rutgers 
University, will direct the program of student courses at 
the Fourteenth Exposition of Chemical Industries, De- 
cember 4 to 9, Grand Central Palace, New York. Profes- 


NOTES AND NEWS 


sor Read, who is a member of the Exposition Advisory 
Committee, has been Chairman of these courses at previ- 
ous expositions. Prior to his association with Rutgers 
University, he was Professor of Chemical Engineering at 
the Texas Technological College. 

Attendance records of the student courses held at the 
last Exposition reveal the following facts: 2300 students 
were enrolled and of this number, 2000 were enrolled in 
colleges or universities; 200 were high school students 
representing a class not ordinarily admitted but received 
by special permission when accompanied by their own 
school instructors; 100 ‘‘students’’ were men from indus- 
try anxious to brush up on advanced technology so sel- 
dom presented in condensed form by experts. All of the 
lectures at the exposition courses are given without com- 
pensation, and there is no charge for attendance by the 
students. Some of the lecturers are distinguished members 


of university faculties, industrial executives, editors, and 
consultants. 
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SCULPTURED GLASS, A NEW ARCHITECTURAL MEDIUM 


By A. 


Unusual applications of old and new structural mate- 
rials have become a recognized feature of present-day 
architecture but, until recently, glass uses were limited 
to the utilitarian purposes of furnishing daylight through 
windows or more or less gracefully disguising artificial 
light sources within buildings. 

It remained for the architects of that imposing group 
of buildings which constitute Rockefeller Center, New 
York City, Messrs. Reinhard and Hofmeister; Corbett, 
Harrison and MacMurray; and Hood and Fouilhoux, 
and their associated sculptor, Lee Lawrie, to visualize 
the beauty and the possibilities of a sculptured glass 
panel building entrance. 


MARSHALL 


of the final glass panel. ‘This plaster model served the 
dual purpose of determining the appropriate unit divi- 
sions and providing the exact contours for the metal 
molds used to produce the 240 glass units which together 
make up the panel. 

As will be evident from the illustrations, the panel 
varies greatly in relief, the effect being secured by varia- 
tions in the glass thickness ranging from 4!'/,4 inches 
maximum to 1'/, inches minimum. The weight of the 
units varies from 70 to 115 pounds, and the weight of 
the complete panel approximates 13 tons. 

The location of the panel must result in rather wide 


temperature differentials between the inner and outer 


Front view as installed in RCA building, Rockefeller Center, New York. 


The ideas of the architects and the sculptor for a glass 
panel entrance to the seventy-story RCA _ building 
could not be translated into terms of brick units—they 
wanted a sweeping pattern in high relief to fill a space 
fifty-five feet long by fifteen feet high. A new structural 
technique and a new and large type of glass unit seemed 
the only solution, so studies were made of many meth- 
ods until finally a satisfactory combination of supporting 
structure and glass panel units was developed. 

With a knowledge of the glass possibilities and limita- 
tions the sculptor made a quarter-size model in plaster 
which Frederick Carder, Art Director of Corning Glass 
Works, used as the basis for a full-scale replica in plaster 


faces in the winter, and because of the extreme thick- 
ness variations in individual units, the glass used was 
PYREX brand, heat-resistant glass, having a linear co- 
efficient of expansion of 0.0000032 per degree Centigrade. 

While the glass panel is set back in the building entrance, 
it may be subjected to high wind pressures, so the sup- 
porting structure was made of vertical steel bars with 
interlocking key members set at the corners of each unit. 

The precision developed in the casting of the individual 
units would have given the assembled panel the desired 
appearance of an enormous single slab of glass, and to 
retain this solidity without the interference of lines of 
dark cement, a transparent cement having approxi- 


x 
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Central Panel from inside, showing supporting metal frames 


mately the same refractive index as the glass was used 
in all the joints. 

The sculptor’s choice of an arrangement of facets to 
outline his design of a cosmos with sweeping comet arcs 
and astral ellipses has proved particularly fortunate. 
As one walks across the outer plaza or the inner hall, 
the kaleidoscopic play of light on the facets is smoothed 
out by internal reflections and the panel becomes a pleas- 
ant ever-changing pattern of high decorative value 
whether sun painted or in the lower key of a gray day. 


Apart from its distinctive place in the decorative design 
of the building, the panel transmits so much light into 
the entrance hall that one passes from the open plaza into 
the building without feeling an artificial imprisoning 
change. 

And so glass has taken on a new aspect from the stand- 
point of the architect and has become a new structural 


and decorative material with its full possibilities still 
awaiting exploration. 

CORNING GLASS WorRKS 

CORNING, NEw YORK 
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SIMPLEX 
LOW HEAT ANNEALING LEHRS 
GIVE GLASS MANUFACTURERS 
EXCELLENT RESULTS 


= | | 


and 
Offer Advantages Not 
Obtainable In Any 
Other Design 


These Lehrs are sold with a guarantee of higher 
production of quality annealed glass. 


SIMPLEX Equipment creates repeat orders and retains prestige 


SIMPLEX 


ENGINEERING COMPANY 
WASHINGTON TRUST BLDG. WASHINGTON, PENNA., U.S. A. 
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Mr. Ceramist— 


We have 


| The Clay 
The Facilities 
The Experience 


H. C. SPINKS CLAY COMPANY 
NEWPORT, KY. 


ELEPHANT 


REG U.S. PAT. OFF 


REG. U.S. PAT OFF 


AND BORIC ACID 


GUARANTEED OVER 
AMERICAN POTASH & CHEMICAL CORPORATION 


99.5%. PURE 


Woolworth Building, New York 


DEPENDABLE UNIFORMITY 


OLORS for glass, colors for pottery, and 
colors for enameled ware—in all these fields 
“Ceramic” Colors march with the times main- 
taining their leadership by reason of time-tried, 
unvarying uniformity. Rae materials, made 
by men familiar with requirements and shop 
practices of the ceramic industry, are manufac- 
tured with the various specific uses in mind. 
No matter what your firing requirements are or 
whatever process you are using, there is one of 
the “Ceramic” line which is the appropriate 
material. 
Our laboratory is glad to cooperate in the 
solution of any particular problem which you 
may have in consideration. 


CERAMIC COLOR & CHEMICAL MFC.CO. 


WEW BRIGHTON PENNA. 
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Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground to meet specifications. 
Our Research Department with fully equipped laboratories is always at your service. 
WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Plant { THOROLD, ONTARIO 
Finishing Plant { BLASDELL, N. Y. 


General Offices 
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BUYERS’ GUIDE 
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Abrasives (Alundum-Crystolon) 
Norton Co. 


Aloxite (Refractory Products) 
Carborundum Co. 


Alumina (Hydrate and Calcined) 
Ceramic Color & Mfg. Co. 
Drakenfeld & Co., B. F. 
Pennsylvania Salt Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Aluminum Oxide (Fused) 
The Exolon Co. 
The Vitro Mfg. Co. 


Alundum (Refractory Products) 
Norton Co. 


Ammonium Bifiuoride 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 


Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 


The Vitro Mfg. Co. 


Antimony Oxide 
Ceramic Color & eee Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Ball Mills 
McDanel Refractory Porcelain Co. 


Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 


Barium Carbonate 
Ceramic Color & Se Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Batts 
Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Norton Co. (Alundum Crystolon) 


Bitstone 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co. 
Norton Co. 


Borax 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F 
Pacific Coast Borax Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Borax Glass 
Pacific Coast Borax Co. 


Boric Acid (Anhydrous) 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 


Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F 
Pacific Coast Borax Co. 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Bricks (Refractory) 
Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Norton Co. 


Cc 


Carbofrax (Refractory Products) 
Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co. 


Carbonates (Barium, Lead) 

; Ceramic Color & Chemical Mfg. Co. 
a The Roessler & Hasslacher Chemical Co. 
Geen The Vitro Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Pennsylvania Salt Mfg. 


Co. 
The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Cements 
Carborundum Co. 


Ceramic Chemicals 
Ceramic Color & eee Mfg. Co. 
Drakenfeld & Co., B. F. 
Metal & Thermit Corp. 


The Roessler & Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Chromium Oxide 
Ceramic Color & et Mfg. Co. 
Drakenfeld & Co., B. F. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Clay (Ball) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Potters Supply Co. 


The Roessler & Hasslacher Chemical Co. 


Spinks Clay Co., H. C 
The Vitro Mfg. Co. 


Clay (China) 
Ceramic Color & aoe Mfg. Co. 
Drakenfeld & Co., B. F. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 


Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 
The Vitro Mfg. Co. 


Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp. 
Paper Makers Importing Co. 


The Roessler & Hasslacher Chemica! Co. 


The Vitro Mfg. Co. 


Clay (Fire) 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Potters Supply Co. 


Clay (German Vallendar) 
Ferro Enamel Corp 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Clay Miners 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Spinks Clay Co., H. C 


Clay (Potters) 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 


Clay (Sagger) 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 


Clay (Wad) 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H. C 


Clay (Wall Tile) 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Spinks Clay Co., H 


Clocks (Gauge Board) 
Ferro Enamel Corp. 


Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Colors 
Ceramic Color & en Mfg. Co. 
Drakenfeld & Co., 


The Roessler & Riker Chemical Co. 


The Vitro Mfg. Co. 


Cornwall Stone 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co 
Cornwall Stone (Imported) 


The Roessler & Hasslacher Chemical Co. 


Crucibles (Filter, Melting, Ignition) 
Norton Co. 
Potters Supply Co. 


Crystolon (Refractory Products) 
Norton Co. 


D 


Decorating Supplies 
Ceramic Color & orien Mfg. Co. 
Drakenfeld & Co., F. 


The Roessler & elnckotlant Chemical Co. 


The Vitro Mfg. Co. 


Drying Machinery 
Ferro Enamel Corp. 


E 


Electrical Porcelain 
Paper Makers Importing Co. 


Enameling Equipment (Complete) 
Chicago Vitreous Enamel Products Co. 
Ferro Enamel Corp. 

Porcelain Enamel & Mfg. Co. 


Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Norton Co. 
Porcelain Enamel & Mfg. Co. 


Enameling Iron (Sheet) 
American Rolling Mill Co. 


Enameling Muffles 
Carborundum Co. (Carbofrax) 
Norton Co. (Alundum) 


Enameling (Practical Service) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 


Enamels 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Enamels (Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 


Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

Porcelain Enamel & Mfg. Co. 


Exolon (Refractory Products) 
The Exolon Co. 
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BUYERS’ GUIDE (continued) 


Feldspar 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Fire Brick 
Carborundum Co. 
Norton Co. 


Flint 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Flint Pebbles 
Ferro Enamel Corp. 


Floors (Non-Slip) 
Norton Co. 


French Flint 
Paper Makers Importing Co. 


Frit 
Ceramic Color & Chemical Mfg. Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 


Furnace 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


G 


Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Gold 
Ceramic Color & Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Grinding Wheels 
Norton Co. (Alundum Crystolon) 


Hearths 
Carborundum Co. 
(Carbofrax heat treating) 
Norton Co. (Crystolon) 


Hearths (High Aluminous Clay, 
Sintered Aluminum 
Carbide) 

Carborundum Co, 
Norton Co, 

.ron (Enameling) 

American Rolling Mill Co. 


K 
Kaolin 


Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 

Paper Makers Importing Co. 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F 


Electrically 
xide, Silicon 


Kryolith 
Pennsylvania Salt Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


L 


Leeds (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 

Linings (Furnace Refractory, Block Refrac- 

tory Plate, Brick and Tile) 
Carborundum Co. 
Norton Co. 


M 


Magnesia (Sintered, Calcined) 
The Exolon Co. 
Norton Co. 

Magnesite 
Ceramic Color & —— Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Manganese 
Ceramic Color & <se Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Minerals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Muffies (Furnace) 
Ferro Enamel Corp 
Carborundum Co. 
Norton Co. 


Mullite (Artificial) 
The Exolon Co. 


Muriatic Acid 
Pennsylvania Salt Mfg. Co. 


N 


Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 

Oxides 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., BF. 
Ferro Enamel Corp. 
Metal & Tkermit Corp. 
Pennsylvania Salt Mfg. Co. 
The Roessler & Srendiasher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Pins 


Potters Supply Co. 

Porcelain Enameling Service (Practical) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 

Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 


Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Pyrometer Tubes 
Porcelain) 
McDanel Refractory Porcelain Co. 


(Refractory and Hard 


R 


Refractories 
Carborundum Co, 
The Exolon Co. 
Norton Co. 
Refractory Materials 
Carborundum Co. 
The Exolon Co. 
Norton Co. 
Rutile 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


S 


Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
The Vitro Mfg. Co. 
Selenium 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Sheets (Enameling Iron) 
American Rolling Mill Co, 


Silica (Fused) 
The Exolon Co. 
Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
Philadelphia Quartz Co. 
The Vitro Mfg. Co. 
Silicon Carbide 
The Exolon Co. 
Norton Co. 
Silicon Carbide Firesand 
The Exolon Co. 
Sililimanite (Synthetic) 
The Exolon Co. 
Slabs (Furnace) 
Carborundum Co. 
Norton Co. 
Smelters 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


Soda Ash 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hassiacher Chemical Co. 
The Vitro Mfg. Co. 

Sodium Antimonate 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Sodium Fluoride 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Spar 
Ceramic Color & Chemical Mfg. Co. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


urs 
Potters Supply Co. 
Stilts 
Potters Supply Co. 
Sulphuric Acid 
Drakenfeld & Co., B. F. 
Pennsylvania Salt Mfg. Co. 
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BUYERS’ GUIDE (continued) 


T Metal & Thermit Corp. W 
The Roessler & Hasslacher Chemical Co. 
Talc The Vitro Mfg. Co. Wet Enamel 
Hammill & Gillespie, Inc. Titanium Ceramic Color & Chemica! Mfg. Co. 
Paper Makers Importing Co. Ceramic Color & Chemical Mfg. Co. Chicago Vitreous Enamel Product Co. 
The Roessler & Hasslacher Chemical Co. Drakenfeld & Co.. 
orcelain Ename g. Co. 
Tanks (Pickle) Titanium Alloy Mfg. fbi Th Mf 
Ferro Enamel Corp. The Mfg. Co. Whiting 
as } ort Ll Co. (Carbofrax) The Roessler & Hasslacher Chemical Co. The Roessler & Hasslacher Chemical Co. 
Norton Co. The Vitro Mfg. Co. 
Tile (Wall Tubes (Insulating) 
Corp. McDanel Refractory Porcelain Co. Z 
Paper Makers Importing Co. Norton Co. Seneite 
Tin Oxide Tubes (Pyrometer) Ceramic Color & Chemical Mfg. Co. 
Ceramic Color & 5 ee Mfg. Co. McDanel Refractory Porcelain Co. Titanium Alloy Mfg. Co. 
Drakenfeld & Co., Norton Co, The Vitro Mfg. Co 


McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PORCELAIN TUBES PROTECTION TUBES 
INSULATING TUBING and BEADS | 
BEAVER FALLS PENNSYLVANIA 


PROFESSIONAL DIRECTORY 


Emerson P. Poste 
THE SHARP-SCHURTZ CO. Consulting Chemical Engineer 


Analyses: Ceramic Raw Materials and 
Products, Fuels, Iron and Steel, etc. 
Special Investigations: Physical and 
We have fully equipped laboratories at Chemical Tests on Enamel, etc. 


Lancaster, Ohio, U.S. A. 99 Market St., Box 4051 
Chattanooga, Tenn. 


Chemists for the Ceramic Industry 


COMMERCIAL TESTING @ RESEARCH @ ANALYSES 


BAILEY & SHARP CO., INC. 
Chemists, Consulting Engineers, 
Glass Technologists 


ATTENTION Specializing in New and Unusual 


Engineering and Chemical Processes 
and in Original Developments in the 
Ceramic Field. 


1. Are you out of a job? 
HAMBURG, N. Y. A. 


2. Would you like a new job? 


3. Are you looking for a high class man to fill some vacancy? 


Our Classified Advertising rates are 35 words for $1.00 
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BORAX BORIC ACID 


‘2 /C 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


- Pacific Coast Borax Co., New York 


Chicago 


Los Angeles 


TRACE MARK 
vem ore 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes and sets or photostat reproductions of specific 
sections, reasonably and promptly 


WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


Numerical Documentation 


THE ANNUAL TABLES OF CONSTANTS (A.T.C.) 


AND NUMERICAL DATA 


Chemical, Physical, Biological, and Technological 


collect, classify, and publish, since 1910, everything in Pure and Applied 
Natural Sciences capable of being expressed by a number 


For the period 
( 1910-1929 ) the A. Mi complete and 


since 
(ss) continue the International Critical Tables (1.C.T.) 


The AAT Ss. are absolutely necessary to all scientists. 


They represent 


the only one complete documentation—the most inexpensive—the easiest to consult 
owing to an Index systematically arranged which enables one to locate at once the data required. 


For any information—any specimen—any volume on free examination 


Apply immediately to 


Canada and U.S.A. Other Countries 
The McGraw-Hill Book Company, Inc. M. C. MARIE 
370 Seventh Avenue 9, rue de Bagneux 


New York, N. Y. Paris VI° France 


Volumes published: 1st Series—I to V—1910—1922 (53882 pages) and Index (382 pages) 
2nd “ VI to IX—1923-1929 (7884 pages) and Index to Vol. IX (124 pages) 

Specimens: Reprints of the following sections are sent free of charge: Spectroscopy—Electricity, Magnetism, 
and Electrochemistry—Radioactivity—Crystallography and Mineralogy—Biology—Engineering and Metal- 
lurgy — Colloids — Wireless — Photography — Geophysics — Combustible Gaseous Mixtures, Powders, and 
Explosives. 

English versions: Beginning with Volume VII, all explanations to the tables are given both in English 
and French. 
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ENGLISH 
PORCELAI ‘CHINA & BALL CLAYS)” 
CORNWALL STONE 
e ENAMELS " i (Dry & Wet Ground) i 


Offering a complete line of sheet and : WHITING & PARIS WHITE 


cast iron wet and dry process porce- 

lain enamels for every conceivable : 

outstanding products—Pemco Evernu i 

Leadless, Pemco Polytone—a new VALLENDAR CLAY 

and appealing decorative finish + (Lump & Powdered) 

and the new Pemco Stainless, Acid- | 

resisting Architectural Porcelain | 

used on the Good 
ousekeeping House at the Century zi : iti 

of Progress World’s Fair in Chicago; z i TALC Dependable Qualities 

the first successful porcelain enam- = For Ceramic Bodies 

Production demonstration arranged 

for manufacturers interested in creat- 

ing porcelain enamels for new prod- 

ucts or in improving results with old 


products. Information furnished for 
the installation of complete porcelain : HAMMILL & GILLESPIE, INC. 
enamel plants. : 225 Broadway 


The Porcelain Enamel & Manufacturing Co. : New York 
Eastern and Pemco Aves., Baltimore, Md., U.S.A. : 


Ceramic Service? 
Give 


We Manufacture— We Sell— 
Ball Clay 
Pins 
‘ Sagger Clay 
Wad Clay 
Thimbles Ground Fire Clay 
Spurs Bitstone 
Saggers Fire Brick 
Crucibles Imported Paris White 
Tile for Decorating Kilns Domestic Whiting 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 
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ALPHABETICAL LIST OF 
ADVERTISERS 


Page 

Du Pont de Nemours & Co., E.I., Inc. Inside Back Cover 
Journal of the Society of Glass’ Technology’ 2 
MeDarnel Refractory Porcelain Co... 10 
Simplex Engineering Co. .. .. 5 
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BULLETIN OF THE 


With Increase of 


PERSONAL AND CORPORATION MEMBERSHIPS 


in 
The American Ceramic Society 


Opportunities Increase for Obtaining Ceramic Knowledge 


You Increase Your Opportunity to Win with Wisdom 
by Increasing the Society’s Membership 


$10.00 Personal 
25.00 Corporation 
5.00 Student 


For Repairing All Types of 
Kilns and Furnaces— 


NORTON 


EFRACTORIES 


R 


Alundum Refractory Shapes 


HY put off making repairs to your kilns 

and furnaces—thus continuing a weak 

link in your manufacturing process, one 
which may shortly cause you great inconvenience 
and even loss of business? We advise careful 
consideration of the matter of essential repairs. 


Let us help you with your requirements. Alun- 
dum Refractories are eminently satisfactory in 
ceramic kilns and enameling furnaces—showing 
exceptionally long life under the most severe con- 


NORTON COMPANY ditions. Try them and they will demonstrate their 


Worcester, Mass. 


New York 


value in savings and increased returns. 
Chicago Cleveland R-453A 
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SODA 


IN THE 
ENAMELING PLANT 


Saves Time-Saves Fuel-Saves Opacifier 


CIICATES OF SODA have long been 
~" known in the ceramic industry for 
increasing the fluidity of clay-water 
mixtures. 


In enamels, likewise P.Q. Silicate has 
smoothed the path of many a plant 
smelter. Our photograph shows two 
enamels of the same composition heated 
to the same temperature for the same 
time. The one with the greater flow, 
however, was made with the aid of 
silicate of soda, our SS-20 Powdered 
prepared especially for frit making. 


Complete details of the experiments 
are available to you in Bulletin 181. 
Send for a copy. 


PHILADELPHIA QUARTZ CO. 


General Offices and Laboratory 


Ry, 125 S. Third Street, Philadelphia 


Chicago Sales Office: 205 W. Wacker Drive 


MEMBER 


Us. 


WE DO OUR PART 


Product Finish Insurance 


HERE is satisfaction in knowing that 
the frit you buy is of the finest qual- 
ity and that the service is dependable. 


There is greater satisfaction in know- 
ing that the frit is wéform/y fine and that 
the service is consistently dependable. 


When you buy Lusterlite Frit you buy 
product finish insurance. 


CHICAGO VITREOUS ENAMEL. 
PRODUCT CO. 


CICERO ILLINOIS 


LUSTERLITE/ 


\ENAMELS 


ALLIED ENGINEERING 


COMPANY 
87 West Main St. Columbus, Ohio 


With the years of experience and research of 
members of our organization, we can be of 
real service to you in determining the best 
and most economical 


KILN AND FURNACE 
Design and Construction 
for your particular needs. We can save you 


time and money. You can be certain of 
securing dependable information here. 


This company has become associated with the 


Ferro Enamel Corporation 
Cleveland, Ohio 


as sales representative for its new line of 


CERAMIC GLAZES 
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You pay premium 
for this added luxury 


No matter where you go, or what 
price you pay, you can find no 
hotel that exceeds the Netherland 
Plaza in luxurious comfort. 


Sky-high airy rooms open out upon 
views that are feasts for the eyes. 
At your service are restaurants 
that meet your every mood and 
purse...the famous Restaurant 
Continental, the amazing Frontier 
Room, the convenient Coffee Shop. 
For your meetings the celebrated 
Hall of Mirrors. And when the 
ordinary palls that high-point of 
joyous night life, the Pavillon 
Caprice. 


All is part of a 48-story sky-scraper 
city with electric parking garage, 
great stores and numberless smart, 
small shops. 


And all is priced so moderately 
that you will be delighted. In fact, 
you pay no more for Netherland 
Plaza luxury than you would for an 
ordinary place to stay. Truly, un- 
der its new management, the Neth- 
erland Plaza offers you the coun- 
try’s most outstanding “‘bargains 
in luxury.” 


RATES FROM $3.00 


All outside rooms with bath and shower, 
radio and running ice water. Twin beds 
with twin baths. 


Three entire floors of sample rooms—any 
size you want. 


Hall of Mirrors for conventions and 
functions. Exhibit space in connection. 
Sound pictures for entertainment and 
convention purposes. 


NETHERLAND PLAZA 


Cincinnati’s Newest and Finest Hotel 
DIRECTED BY RALPH HITZ .. . WILLIAM O. SEELBACH, Manager 


Other hotels under Ralph Hitz direction: Hotel New Yorker 
and Hotel Lexington, New York; the Book-Cadillac, De- 
troit; the Ritz-Carlton, Atlantic City; the Van Cleve, Dayton. 
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Transparent— 


‘‘Having the property of transmitting rays of light so 
that bodies can be distinctly seen through”— 


In Chemitrold Granular Glasspar you have 
an ideal spar for making glassware that is 
truly transparent. Its low iron content 
(iron diamagnetically separated; average 
content 0.05-0.06%) makes possible the pro- 
duction of clearer and more brilliant glass 
with a direct saving on decolorizers. ; 


More than that, Granular Glasspar gives 
glass that stays clear and brilliant. The 
alumina content in this spar enables glass 
to resist the weathering and atmospheric 
attacks which sometimes develop when 
glassware is stored for any length of time. 


Webster 


And it gives high mechanical, tensile and 
crushing strength. 


Granular Glasspar is a dustless, free-flowing 
product, all passing through a 20-mesh 
screen, with 85-100% retained on 200-mesh. 
It enters the melt easily, lessens batch 
separation when used with other granular 
ingredients, gives a quicker more uniform 
melt, does not clog the checkers, and is 
dustless in unloading and weighing. 


Write for a trial sample and further particu- 
lars on Granular Glasspar. 


All Chemitrold Minpro and Oxford Feldspars are made under a patented (U. S. 
Patent 1,855,115) process of strict chemical control. Other feldspars for glass in- 
clude Minpro Semi-Granular Glasspar and Minpro Ordinary 20-mesh Grinding. 


REG U. 5. PAT.OFE 


E. I. du Pont de Nemours & Co., Inc. 
The R. & H. Chemicals Department 


Empire State Building 


New York, N. Y. 


Sole Selling Agents for UNITED FELDSPAR CORPORATION 
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MAKE CERTAIN 


unvarying WHITES 


You’ll find no trouble in always 
obtaining the white you want if you 
use M&T Sodium Antimonate. 
Whether it’s cream white, blue 
white, or any other hue, you can 
be sure of getting the exact shade 
consistently—month in and month 
out. 


It’s the uniform purity of M & T 
Sodium Antimonate that provides 
this assurance. Every barrel you 


Sodium Antimonate 


use of this quality opacifier is pre- 
cisely the same, both chemically 
and physically, as the previous one. 


M & T Sodium Antimonate has 
always been, and still is, considered 
the standard... the finest sodium 
antimonate that modern methods 
can produce. 


Try it and you will find that, in the 
run, it is also the least expensive 
that money can buy. 


Metal Thermit Corporation 


CERAMIC DEPARTMENT 


HOMER F. STALEY 
R. R. DANIELSON 


e _MANAGER 


@ DIRECTOR OF RESEARCH 
120 BROADWAY, NEW YORK CITY 
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